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aud disappearance of this species in large numbers, it would seem tliat 
it may be a migrant, as we suspect to be the case in Agrotts yp^ilon . 

Frodenia litura occasionally occurs on grain, chiefly in South Bihar, 
but is not a general pest of gram. 

Cirphs hreyi has been recorded as found on gram leaves at Jubbul- 
pur, but apparently nowhere else. 

A Zizera, probably Z, otis, occurs on gram, but is not a pest. It 
is usually found on the flowers. 

Chrof^gonus, probably of various species, attack young plants especi- 
ally. Bag-nets provide a simple form of control, 

A few insects attack the pods : — 

Heliothis ohsoleta. 

Plusia 7iigrisi(j}ui . 

Liogryllus himaculatus . 

Of these Heliothis ohsoleta is much the worst pest. In some dis- 
tricts in the North-West Frontier 1 understand that it is impossible 
to grow gram on account of an insect which attacks it and it w ould ajDpear 
that this insect is //. ohsoleta. In the Central Provinces also //. obsokki 
is especially had as a pest of gram. Wc have issued a coloured plate 
showing its lifehistorv and this shows not only the various colour forms 
in which the caterpillars may appear but also the peculiar method of 
feeding, the caterpillar biting a hole in the gram-pod and feeding with 
its head inside and half its body outside. As regards control, this habit 
of feeding and the wide range of alternative food- pi ants make control 
difiicult. In the case of young plants, bagging with a l)ag-net may h(‘ 
tried, hut it is chiefly on the older plants, in the pod stage, that the 
caterpillars occur. Spraying is hardly practicable on a li eld-scale and 
is of little use when the caterpillars are eating into the pods. Fields 
which have been badly infested with the larvae should he |>loughed 
immediately after harvest to destroy tlie pupae in the soil and prevent 
the resulting moths from ovipositing on other crops. 

Heliothis ohsoleta is a bad pest in the United Provinces. Mr. David. 

In, Madras //. ohsoleM is an important pest. Mr. Ramakrishua 

Ayyar. 

In Assam it occurs in gram-fields. Mr. Gupta. 

In Panch Mahals it does serious damage to gram. Mr. Jhaveri. 

It is not very bad in the Punjab. Mr. M. M. Lai. 

Phisia nigrisigna is a sporadic minor pest of gram in Northern India. Mr. Fletcher. 

We have records of it on gram from Lyallpur, Cawnpur and Pusa, It 
bores the pods occasionally but is perhaps more often found on the 
leaves. 



Mr. Fletcher. 


Jlr. Ramachandra 
Rao. 

Mr. Fletcher. 


Mr. Khare. 
Mr. Shrofi. 


Mr. Fletcher. 
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Liogryllas himaculatus may sometimes do considerable damage to 
gram- pods by eating out the contents. 1 have here a photograph {ex- 
hibit ed) showing some pods eaten out by these crickets. We found them 
common in the gram-fields here and found that they seemed to prefer 
a mixed animal and vegetable diet, feeding partly on caterpillars and 
partly on gram pod;j^. You will find a note on this habit in the Bulletin 
of Short Notes issued last year. On the one hand, therefore, the crickets 
do a great deal of good by catching and devouring the caterpillars 
feeding on the gram and on the other hand they must themselves plead 
guilty to doing direct damage to the crop. At present I should not like 
to say whether they do more good than harm. The photograph clearly 
shows the damage done. The case is rather parallel with that of blistcr- 
hcetle.s which damaL'e crops but do good by destro}’ing grasshoppers’ 
eggmasses. 

J liave a record of a weevil, TylophoUs haUardi, damaging the stems 
of g ram- })1 ants in the Bell ary District. It has recently been described 
by Dr. Marshall in his “ Fauna ” volume on weevils, volume I, page 158, 
He merely says that “ it was attacking the stems of Bengal gram ” hut 
I do not know what damage is done or '.vhether by the beetle or its larva. 

The adult beetle damages the plants in Bellary by gnawing and 
scraping the stem. 

(hnocephaJuin eJotigatum has been found at Pusa and G. depressum 
in Bundelkhand, in the larval state in both cases, at roots of gram, and 
probably do some damage by feeding on the roots, hut these are insects 
that wc really know very little about. 

fn Nagpur Termites damage this crop in patches. 

At Padu Farm, in Burma, Termites and cockchafer grubs do serious 
damage to this crop. No remedial measures have been tried. 

The next crop is 

Mung {Phaseolus mungo radiaUis), 

[Mung — Hind. Green Gram in Madras.] 
and with this we will take : — 

Urid [Phaseolus radiatus) 
as*the pests of both are practically the same. 

On the leaves we get : — 

Azaziu ruhricans, 

N aco leia indicata . 

Plusia peponis. 

Pliisia ckalcytes, 

Plusia dauhei. 
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Diacrisia obliqua. 

Herse ronvoh'uh. 

Prodcnia Utura. 

Colema n ia a phena no i des . 

AiUfrsia ephippids. 

G uathos pastoides ro uxi . 

Azazia rubricans. This is described and figured in ‘‘ South Indian 
Insects ’’ (p. 389, fig. *254). It is a minor, sporadic pest in Hiluir and 
^ladras. Control by liand-{)icking of larvju and cultivation after 
harvest to destroy pupa.\ 

It occurs on the leaves tliioughoiit the Aladias Presidency. Mr. Ramakristuift 

Ayyar. 

SacoJeia indicata. Tliis is described and figured in ‘* Soutli Indian Mr. Fletcher. 
Insects” (pp. 433-434, fig. 309). It has been reared at Pusa on arid 
and is probably a minor [lest of Phti.^colds throughout India. 

Plusia chaJcj/tes occurs throughout India but is a very minor pest 
of Phaseohts as a rule. 

Dkicrisia ohiiqua does yreat damage to lea.-es of Phaseohfs in Bibar 
and Bengal . 

It is the most important of all the leaf-eating pests in Biha r. Mr. Ghosh. 

AVe will come to it later on under Jute.” ‘ Mr. Fletcher. 

Herbie conadcuU. This is described and figured in South Indian 
Insects ” (pp. 401-402, fig. 272) and we have since issued a coloured plate 
showing the Iifelii.story. It has been reared on miwr/ at Samalhota and 
on urid at Kendrapara, in Oiissa. It is an occasional minor pest of 
Phaseolns, 

Prodenia Ulam (described and figured in 8outh Indian Insects,” 
p. 377, tab. 19) has been reared from urid at Pusa. 

Next to Diacrisiii ohiiqua this is the most important Ieaf-e^^ing Mr. Ghosh, 
pest of arid and niunr/. The caterpillars rerjuirc to be tacJded by hand- 
picking whilst they are young and are still gregarious. 

Cokmania sphenarioules (''South Indian Insects,” p. 527, tab. 18) Mr. Fletcher, 
attacks Phaseolus together with various other crops in the Bellary Di.s- 
trict and in Mysore. 

Anarsia ephippias was reared at Nagpur on arid in August 1910, 
and also at Pusa on urid topshoots and boring pods of munq. 

There is a small caterpillar, I am not certain whether it is AnarsiUi Mr. Shroff, 
which bores tbe topshoots of urid at Mandalay. 

Gnatliospamkhs rowici [" South Indian Insects,” p. 302, fig. 147] Mr. Fletcher, 
has been found on urid leaves at Pusa but is scarcely a pest. 

The sucking insects on urid and mimj include : — 

Coptosoma erdyraria. 

k2 
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Riptortus pedestris. 

Nezara viridula. 

Anoplocnemis phmiarui. 

Aphids. 

None of these are specific |)ests or of regular occurrence as pests of 
Phaseolus so that they only require mention here. 

Aphids occur on shoots of 7nung in Madras. 

Aphids occur on this crop in Mandalay also. 

In Jalgaon ^Ye get Aphids and Nezara. 

Some insects attack the seeds of mimj and urid 
PachjtycJi i us m wigonis . 

Mfirum (estulalis. 

Ayromyza sp. 

Ca tochrys o ps cnej m s . 

Pachyty chins mniujonis. This is the species described and figured 
in “South Indian I insects ” |p. 336, fig. 194] under the name of the 
“ Green Gram Weevil," It is apparently only known in Madras up to 
tlie present. Is there anything new to add about it in Madras ? 

It has been observed attacking pods of green gram in Coimbatore,. 
Bcllary, andlCuriuil. 

Maruca festuhlis and Catochrysops cnejus we have already discussed 
under (hijanns ivdirns. Both occur regularly on mung and ^irid and 
do some damage. 

In a small plot of mu)ui in the Piisa Insectary Compound, all the pods 
were destroyed by Catochrysops. 

Agromyza sp. This is figured and described in “ 8outh Indian 
Insects ” fp. 358, fig. 217]. It destroys young mn7ig plants in Madras, 
but does not seem to have been noticed elsewhere. 

Boring in the stem of 7unn(j and urid . - - 
Alcides coUaris. 

Oherea sp. 

Abides collar is [“ South Indian Insects " p. 337, fig. 195] was found 
on green gram at Hadagalli and occurs in this crop as a minor pest in 
Madras. 

Oherea sp. Will you tell us something about this, Mr. Ghosh ? 

This longicorn borer occurs regularly on mung and urid. A portion 
of the stem is ringed at two places, at a distance of about an inch or 
so from one another, and the ugg is thrust into this ringed portion. The 
whole stem above the lower ring withers and is easily noticeable. The 
larva bores in the stem and pupates there. Some of the larvae have 
been observed to rest for the wliole vear. 
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Can you tell us any thin *1 about the amount of damage done and any Mr. Fletcher 
control method applicable i 

The damage done on the whole is not very much— not sufficient to Mr. Ghosh, 
call for remedial measures, so far as I have observed. 

Apparently this insect has only been noticed at Pusa. Mr. Fletcher. 

The next crop is 

Moth {Phaseolus aconitijolinif). 

Its pests are p"obably very similar to those of the other species of 
Phaseolus^ but we do not seem to have so many insects noted, probably 
because moth is grown to a smaller extent in this district. 

Leaf-eating pests : — 

Ph’sia chaJqjtes. 

Proiknia ktura. 

Amsftda moorei. 

Ana raid ephippias. 

Phisia chakj/fes occurs occasionally in most districts but is not much 
of a pest as a rule. 

Prodenia litnra occurs as a minor pest in most districts. 

Annrsia ephippias has been reared from moth leaves amj topshoots 
at Pusa but is quite a minor pest. 

Amsacla moorei occurs as a pest of mth in the Punjab. Perhaps 
Mr. Madan Mohan Lai will tell us about it ? 

moorei is a sporadic major' pest of pulses in tlie Eastern Mr. M. M. Lai. 
Punjab. In Jagadhari, Ambala District, it attacked the ynoth crop 
seriously in July and August 1914. Light-traps were used and found 
successful, nearly 5,000 moths being collected in a fortnight. This pest 
was bad in 1913 also, but nothing was done last year to control it. 


In what stage w^as the crop attacked ? 

Mr. Fletcher. 

The plants ^Ye^e .still young. 

Mr. M. M. LaL 

When w’ere these light-traps used ? 

Mr. Fletcher. 

From oth to 17th July. 

Mr. M. M. Lai 

Amsada moorei occurs on moth in North Gujarat also. 

Mr. Jhaveii. 

The next crop is 

Mr. Fletcher. 

Lablab (DoUchos Lciblah). 



Hind. Fa/-Gujarat. JSA^5^-BengaI,l 
We have a long list of insect pests of this crop, but many are the same 
as those we have already bad on other pulses. 

The seedlings are sometimes attacked by termites, as is the case in 
many other crops. 



Mr. Shroff. 

Mr, Ramakrishna 
Ayyar. 

]Si. Fletcher. 
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Mr. Fletcher. 
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Termites damage the seedlings at Mandalay. Crude Oil Emulsion 
has been tried, with good results, but all the seeds did not germinate. 
Adisura athinsoni also attacks the seedlings at Coimbatore. 

On the leaves we get a few pests ; — 

Diacrisia obliqm. 

Amsacta moorei. 

Acherontia styx. 

Plalypria kystrix. 

Episomus lac^rta. 

Diacrma ohliqua does considerable damage in districts where it 
occurs, especially in Bihar and Bengal. 

It occurs on lahlab in Burma also. 

Amsacta 7noor€i also occurs as a pest in some districts, especially 
in Gujarat. Mr. Jhaveri, will you tell us about your work on it ? 

Ainsacta moorei is very bad on lablah seedlings in Northern Gujarat. 
We make trenches round about the infested plots and put in the trenches 
the leaves of a kind of Prickly Pear.* The caterpillars are attracted to 
these leaves and can be killed there. 

Where do you get these Prickly Pear leaves ? 

The PriPkly Pear is grown as a hedge plant. 

If Prickly Pear is preferred by the caterpillars, why do they attack 
the hblab instead of remaining in the hedges ? 

If they eat both, there is no reason why they should not attack the 
lahlab as well. 

Probably these Prickly Pear leaves in the trenches attract the larvae 
which fall into the trenches by providing shelter and so act as traps. 

To protect tlie lahlab fields light-traps have also been used. In 

1911 twenty light-traps v/ere used and 22,500 moths were caught. In 

1912 strong Kitson lamp.s were used and 12.840 moths were 
attracted, of which 6,663 were males and 6,177 were females. In 

1913 ordinary lamps were used and 8,336 moths were caught, of which 
761 were females and 7,575 were males ; the Kitson lights w^ere 
placed at a height of four or five feet from the ground and the traps 
were put on the ground. In 1914, 9,062 moths were collected, of which 
7,330 were males and 1,732 were females. In 1915, 1,551 moths were 
caught, of which 1,234 were males and 317 females. In 1916,1,175 
moths \\ere caught, of which 919 were males and 256 were females. 
When stronger lights were used, the proportion of females was higher. 
The total number of eggs in one female is about 700. 


♦I have since seen this Ro-callc*d “ prickly pear ” at S’nrat. It is not an Opuniia 
at all but is an Euphorbiacoous plant. T. B. F. 
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In the beginning of the experiments, in 1911, a large number of 
moths was trapped, but in spite of such a large catch, the caterpillars 
did attack the Farm crops. This shows that light attracts the moths 
from distant places also. When the traps were continued, the attack 
decreased in severity from year to year. 

Bagging was also tried on Cotton and Sann-hemp grown for green- 
manuring and was found very elective in the latter case. 

Handpicking of moths was also tried in the mornings and evenings 
but it was not vei)' successful. 

At what time of year do you get damage done to crops ^ Mr. Fletcher. 

The worst outbreak occurs in June and July. It is llio (irst brood Mr. Jhaveri. 
which is always bad. 

That is not in agreement with onr experience in Madras. There Mr. Fletcher, 
the moths emerge in a similar way after the first showers of the monsoon 
but there are relatively few caterpillars from this lot ; it is tlie second 
and often more especially the tliird brood of cator[)illars wliich occur 
in such large numbers and do damage. If the first brood is checked 
by hand-picking, little damage follows later on as a rule. Of course, 
the broods run into one another, but roughly that is what happens. • 

In Mysore, in the case of Amsacia albistriffa, it lias been noticed that Mr. Kunhi 
hardly any females were attracted to light-traps. There hand-collecting Kannan. 
of the moths is successful and it has been suggested tliat local legislation 
should be introduced whereby a cess would be levied on the cultivated 
areas whore this insect docs damage and the money paid l)ack to the 
villages for collection of tiie moths by children, at the rate of | anna 
for each dozen moths collected. 

In Bellary, albistriya occurs in larger numliers than d . Mr. Ramachandra 

vworei, but in South Arcot both species occur in about e{jual mi m hers, 

Ainsdcta alhistriijd and .1. idoorei are often found coii[>led. 1 1 ave Mr. Fletcher, 
you reared any hybrids ? 

No ; none have been reared as yet. Mr. Ramakrishaa 

Ayyar. 

Mr. Madan Lai, you told us just now that you had used light-traps Mr. Fletcher, 
successfully in the Punjab to control Ainmda vworei on nioth. Can 
yon tell us the proportions of the two sexes in the motlis attracted to 
your traps i 

Roughly half were males and half females. Mr. M. M. Lai. 

The great differences in the effect of light-tra])s as control measures, Fletcher, 
both as regards the total number of moths attracted and the propor- 
tion of the sexes in various localities, is very noteworthy. 

Acherontia styx [“ South Indian Insects,” p. 402, tab. 24] occurs 
in most localities as a minor pest of hhlab. The larvio may be hand- 
picked, but are not always easy to see. 
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Ur. Ramakriahna 
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At Coimbatore Ackerontui styx is found on the leaves of lablab. 

Platypria hystrix [“ South Indian Insects,” p. 316, fig. 167] occurs 
on lahlab sometimes but is scarcely a pest. 

Episomus [“South Indian Insects,” p. 327, fig. 184]has occurred 
in some numbers on hblah at Coimbatore. 

At Coimbatore we get a leaf-miner in lablab also. 

That will be Cyphosticha ccerulea, of which we have records as mining 
lablab leaves at Coimbatore and Pusa. It is probably widely distri- 
buted and may do a small amount of damage at times. 

Next, we get shoot-borers in lablab and of these we have : — 

Laspey resin tor (delta 
Sa(jra nigrita. 

Laspeyresia torodelta, described and figured in “ South Indian Insects,” 
p. 4ol, fig. 329, is apparently confined to Southern India, where the 
larva bores the shoots, especially of young plants. The affected top- 
shoots should be picked off. 

Sagm nigrita (Chrysomelidee) has not been found in India, so far as 
I know, as a pest of lablab but in 1900 Mr. Green found the larva boring 
into lablab stems in Ceylon and apparently doing some damage. The 
species occui;s commonly in India, so I draw your attention to it. 

Alcides (X)llari$ bores the stems at Coimbatore. 

Sphenoptera occurs at Nadiad. 


Ur. Fletcher. 


Ur. Ramakrishna 
Ayyar. 

2Ir. Fletcher. 

Jib. Ramakrishna 
Ayyar. 


In the pods and seeds of lablab we get a good many pests most of 
which are identical with those already noted in (ur and other grams : — 
A d is ura atkinso ni . 

Heliothis obsoleta, 

Catockrysops cnejus. 

Polyommatus boeticus, 

Marum testnlalis. 

Sphenarches caffer. 

Exelastis atomosa. 

Agromyza sp. 

Adisura atkinsoni seems to occur chiefly in Madras as a pest of 
lablab^ the larvae boring into the pods and usually occurring every 
year in January and February. 

Adisura atkinsoni is rather bad in Madras, on lahlab. 

Have you worked out its lifehistory ? 

The pupa remains in the soil from February until Oct ober-Nov ember. 




ENTOMOLOGICAL MEETING ; 1’^ SA, FEBRUARY LUr. 



Fourtlt Row (Standing) ; Messrs. Khare, Gliosli, Jliaveri, II. P. Pande, A. liaza<i, Hai-cbaml Singh, S. N. Lai, Nowroji, Ram Saraii, 
Third Row (Standing) ; Messrs. Shroff, H. L. Dutt, M. M. Lai, G. R. Dutt, Mujtaba, David. 
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In that case cultural methods are indicated to kill the pupm before Mr. Fletcher, 
sowing the next crop. 

The other insects on the list as attacking pods and seeds have already 
been mentioned under gram and lur, and I do not think that they call 
for any further remarks now, unless anyone has ajiy thing more to sav. 

A species of Bruchus occurs at Coimbatore on lubluh. and attvacks Mr. Ramachandia 
the crop whilst it is still in the field. The eggs are laid on pods in the Rao- 
field, in masses of about ten. This Br itch us is difi’erent to that found 
on Vigna catjumj. 

A few sucking insects occur on hhhb, but these again arc im^stly Mr, Fletcher, 
identical with fhose >ve have already discussed on other crops : — 

Coptosoma crihraria, 

ClavigmUa gihhosa, 

Riptortus pedestris, etc. 

A spo yujop u s j a ti ns. 

Aphids. 

As regards the bugs, collection by handnets (for i'optosunui) or l)y 
hand, or by shaking them off the plants into vessels should snOice for 
control. Aphids require spraying hut this is hardly piacti cable on a 
field scale ; Aphids seem to be wwst on this crop in Madras, Burma and 
Gujarat. 

Ceropkstodes cajani is rather bad on the stems at Coimbatui t'. 

The next crop is 

Horse Gram {Dolichos hiflorus), [/v?//^//Mlind. | 

On the leaves w’e get larvse of 
Estigmene lactinm, 

Nacoleia indicata^ 

but neither of these calls for particular comment. 

On the pods we find 
Etiella zinchenella. 

Bruchus chinensis. 

Of these Bruchus chinensis occurs at Pusa on stored seeds oniv. 

Boring in the stem of KuUhi we have : — 

Sphenoptera arackidis. 

Alcides fabricii, 

Sphenoptera arachidis seems to occur chiefly in Madras and Ahides 
fabrieii was found at Hadagalli, in the Bellary District. Di both cases, 
destruction of attacked plants is the only thing to do. 


Mr. Ramakrishna 
Ayyar. 

Mr. Fletclier. 



Mr. P. C. Sen. 

Hr. Fletcher. 
Hr. Ghosh. 

Hr. Fletcher. 

Hr. Jhaveri. 

Mr. Fletcher. 


Mr. P. C. Sen. 
Mr. Fletcher. 


Mr. H. L. Dutt. 
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The next crop is 

Khesari (Lathyrus salims). 

On this we find Flusia larvae on the leaves as sporadic minor pests ^ 
and larvae of Etiella zinckenella attacking the. pods, especially in Bengal, 
where Etiella is a sporadic pest of this crop. 

Etiellu is a bad pest of kkesari in Bengal. The caterpillars eat the 
seeds inside the pods, there being practically no external symptom of 
damage. 

Has anyone anything more to add ? 

When the crop is harvested the caterpillars ^re brought into the 
farmyard with the pods but soon leave the pods and wander about and 
may be collected in numbers and destroyed at that time. 

That seems rather late in the day, but it helps to reduce the number 
of the species as regards leguminous crops later on. 

In Broach khesari is being grown on a large scale. This year a 
caterpillar has been reported to do serious damage to the pods ; I am 
not sure of the identity of the insect, but it may be Etiella. 

The next ])lant is 

Sweet Pe.\ {Lathyrus odaratus). 

It is not exactly a crop, but is extensively grown in gardens and you 
may be called on to deal with pests on it and also it belongs to the same 
genus as khesari and acts as an alternative foodplant for many of these 
pe.sts of regular leguminous crops ; so we will consider it here. 

The leaves are sometimes attacked by Biacrisia ohliqua larvae, 
which feed on practically any low-growing crop. 

Dlacrisia obliqua occurs on sweet-pea leaves at Dacca. 

In the pods we find larvae of 
Heliothis obsokfa, 

Etiella zinckenella. 

Probably Catochrysops cnejus and Folyommatus hoeticus also occur 
in. the pods, but we do not seem to have any definite records of either. 

Heliothis obsolefa and Etiella zinckenella are both pretty common 
and sometimes do some damage when it is required to collect seeds for 
the next sowing. 

Etiella was noted at Sabour in sweet- pea pods. 

Aphids also occur at Sabour on sweet-pea. 

Aphids occur at Pusa also but do not seem to do much harm as a. 
rule. 


Mr. Fletcher. 
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At Pusa the sweet-pea Aphid is attacked by a fuiigus {Entomo- ^r. 0. R. Dutt. 
phthora) which exercises some check on the Aphid. 

Cow-pea catjan<j). 

Cow-pea seedlings are attacked by tlie larva of an A<jro}nj/z(j, which is Mr. Fletcher, 
described and figured in ‘‘ South Indian Insects ’’ [p. 358, lig. 21 7J. It 
is a serious pest of young plants and was bad at Pusa in August 1915. 

At Sabour the maggots were found high up in the stem of cow-peas. Mr. H. L. Dutt. 

At Pusa they are found just near or below the soil-surface. Mr, Ghosh. 

It may be that* more than one species is concerned. As regards Mr. Fletcher, 
control, in either case, I do not think that we can suggest anything 
at present. 

A good many insects attack the leaves of cow-pea : — 

Laphygma exigua. 

Azazia ruhricans. 

Prodenia litura, 

Plusia orichalcea. 

Colein an ia sph ena r ioides . 

Pogria signata. 

Epilachna spp. 

Laphygma exigua is a sporadic post in most localities. Control i.s 
difficult owing to the short lifehistory and consequent rapid rate of 
increase and also to the wide range of food-plaiits. It is possible that 
control may be possible with Andres-Mairc traps or on similar lines 
but experiments are required. 

Azazia ruhricans is a minor sporadic pest of cow-pea, as of other 
pulses, in Bihar and Madras. 

Prodenia Utura is sometimes found on cow-pea but is hardly a*regular 
pest of this crop. 

Plusia orichalcea is also an occasional minor pest. 

Cokmania sphenarioides attacks cow -pea together with other crops 
in Bellary and Mysore but is principally a pest of cereals. 

Pogria signata is a Chrysomclid beetle which seems to occur as a 
pest of cow-pca principally in Assam. In September 1913 it was re- 
ported to have completely destroyed about four highas of cow*peas 
grown for seed. We have examples from Pusa and the Nilgiris also, 
so that it is evidently widely-distributed and may turn out to be a 
sporadic pest. 

Epilachna spp. also occur on cow-pea at Pusa but do not do much 
damage as a rule. 



Mr. Ramachandra 
Rao. ^ > 

Mr.' Fletcher. 


Mr. Ramachandra 
Rao. 


60 PUOCEEDINGS OF THE SECOND ENTOMOLOGICAL MEETING 

On the flowers of cow-p^a we get Zomhris pustulata and probably 
a good many other species of Meloidae. They are easily collected 
by hand or in small nets when abundant and doing damage. 

A SphenojAera, perhaps S. arachidis, sometimes bores in the sterna 
of cow- pea, but we seem to know very little about it, so it is probably 
unimportant. 

In the seeds of cow-pea we find a few insect pests, mostly similar 
to those attacking other pulses : — 

Pachijtychiiis 7n umjo nis . 

Bruchus chinensis. 

Catochrysops cnejus, 

Manica testulalis 
Eiiella zinckenella. 

Pachytyckius mungonis is described and figured in South Indian 
Insects,’’ pp. 336-337, fig. 194, under the name of the “ Green Gram 
Weevil.” It seems to be confined to cow-pea and mung and so far 
is only known in Southern India. 

Bruchus chijiensis has been found in cow-pea pods at Nagpur, but 
we do not know what damage it does to this crop in the field. 

Another species of Bruchus occurs in cow-pea pods in the field at 
Coimbatore. It is different to the species which attacks Lablab seeds. 

There seem to be a good many different Bruchids doing damage 
in India, both to crops in the field and to stored seeds, and we require 
to work them out systematically before we shall be able to do much in 
the way of control at least as regards the crops in the field. 

Catochrysops cnejus and Maruca testulalis also attack cow-pea pods 
but we have already considered these species and there is nothing special 
to add as regards cow' pea. 

Then there arc a few sucking insects found on cow-pea, and amongst 
these we may mention 
Riptortus spp. 

Aphids. 

Neither of these is peculiar to cow-pea and ordinary control methods are 
applicable. 

Cluster Bean (Cyatnopsis psoralioides) . 

[Guar— Bind.] 

The flowers of cluster-bean are attacked by a gall-fly at Coimbatore. 
Perhaps Mr. Ramachandra Rao will tell us about it. 

A gall-fly was found attacking the flowers of cluster-bean in the 
Insectary garden at Coimbatore. It has not yet been noticed in this 
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crop in the field. The damage done is vrerv similar to that done to 
gingelly and the fly appears to be the same. 

That is the Cecidomyiad called the “ Giugelly Gall-fly ” in South 
Indian Insects/’ p. 304, fig. 224. It has since been described by Dr, 

Felt and named Asphondijlia sesami If it is the same species, it is 
interesting to find that it has an alternative food-plant like this. 

On the leaves and shoots of cluster-bean no get : — 

Dichomeris ianthes. 

Diacrisia 

Blosijrus in(FquaJis . 

Aiitycus lateralis, 

Dichomeris ianthes, also called Ypsolophus ochrophancs in Indian 
economic literature, is a minor pest of cluster-bean, sporadically doing 
some damage. It is described and figured in “ South Indian Insects " 
fpp. 45()-457, fig. 332], but the figure is a poor one and we have shown 
the stages in a new coloured plate, which I now show you. Its occur- 
rence on cluster-bean is mostly of importance as this crop acts as an 
alternative food-plant in places where indigo and lucerne, to which it i.s 
sometimes destructive, are grown. 

Diacrisia ohliqua is a sporadic pest of cluster-bean, chiefly in Diliar 
and Assam. Doubtless other Arctiad larvae (.4?ni'nda, etc.) also occur 
on this crop, but we seem to have no exact records. 

Blosyrus ineqmlis, a Curculionid beetle, was found on cluster-bean 
at Hadagalli, and lateralis, another weevil, at Pusa, but neither 

is of any importance. 

Boring in the stem of cluster- bean we have Alcides bubo recorded 
from Villapuram and South Kanara, but it is not much of a post so far 
as we know. 

Amongst sucking insects on cluster-bean we get : — 

Coptosoma spp. 

Aphids 

Mites. 

Coptosoma is probably of minor importance as a pest and, when it 
occurs, is best controlled by hand-nets. Aphids and Mite, s sometime.s 
do some damage. 

Aphids occur on {jiiar at Nadi ad, in North Gujarat, and Mites are Mr. Jhaveri. 
very bad on this crop in Gujarat. 

Any control measures tried ? , Mr. Fletcher. 

Dusting W'ith Lime and Sulphur has been tried and found successful. Mr. Jhaverl 
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Mr. Fletcher. 
Mr. Ratlram. 

Mr. Fletcher. 


Mr. Ratlram. 


Mr. Fletcher. 


Mr. Ghosh. 


Mr. Andrews. 
Mr. Ghosh. 


The next crop is 

Bakla (Vzcia faba). 

We seem to have uo pest definitely noted on this. 

A Stemfly is found in the Chanda District of the Central Provinces. 

The next crop on my list is 

Lentjl (Lens esculenla). [d/a^wr-Hind.] 

Here again we have no pests definitely recorded. Does anyone 
know of any ? 

An Aphid is very serious in the Northern districts of the Central 
Provinces— Jubbulpur, Mandla, Bilaspiir, and Raipur. It is kept in 
check by (yoccinella septempunctata. 

Lio(iryllus bimaculatus also attacks the pods and eats the seeds. 
These insects are so abundant in one particular village that it has been 
called Jhingari, meaning “full of crickets.” As regards control, heaps 
of masur plants are put down here and there in the fields and tli<i crickets 
are attracted to these and can be killed there. 

The next crop is 

Pea (Pisum sativum). 

[d/fl/rtr— Hind.] 

Pea seedlings are attacked by 
Afjromyza sp. 

A fj rot is flammatra. 

As regards Ayromyza the young seedlings are attacked by larvse 
which tunnel in the stem and often do serious damage by killing oil a 
large proportion of the young plants. Mr. Ghosh, will you tell us some* 
thing about it ? 

The pea stem Ayromyza has been under observation for the last few 
years at Pusa and in the neighbourhood. It attacks seedlings mostly 
and damages grown-up plants only occasionally and to a much less 
extent. It attacks both Pisum sativum and Pisnm arvense but in some 
years one is attacked badly and in other years the other is similarly 
bad. I am not in a position to explain the reason why sometimes one 
crop is attacked and sometimes another. The attack has been observed 
to be so bad as to destroy whole fields. Unfortunately the attack cannot 
be detected until after the damage has been .done. 

I have found tobacco decoction useful against a leaf- mining Agromyza, 
Perhaps it might do in this case. 

But the pea Agromyza is not a leaf-miner. The maggot works just 
near or even below the soil-surface and under the bark of the stem, 
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•chewing tlie tij^ue all round the \Yoody ].)]art ; as a result, the whole 
plant withers. 

Would it be possible to iiTiirate and apply a deterrent in the irri^a- Mr. Fletcher, 
tion water ? 

Peas are not irrigated crops. Irriyation with Crude Oil Emulsion Mr. Ghosh, 
and Sanitary Fluid Water was tried but without detiuite results. \Mieu 
the witheriniz plants are earthed up and watered they throw out fresh 
roots from above the chewed up parts and live but are sickly and hardly 
bear. 

({rowing peas with other crops has been tried and this year’s experi- 
ments are rather interesting : — 

^ I 1. Pisum f<(itivum was grown alone but the crop was thin. 

^ ( 2. P. sadt’uni was grown intermixed with E/cnr faha. 

( 3. P. salivum was grown intermixed with barley. 

( 1. P. arr(>)h<e was grown alone and the crop was thin. 

All plants were destroyed in (1), a few destroyed in (2), none 
destroyed in (3) and (1). 

Were these plot.s close to one another ? Mr. Aint 3ws. 

Plot (1) w^as contiguous to (2) and plot (3) was contiguous to (1). Mr. Ghosh. 

A about 70 feet from B. Pea is usually grown as a mixed crop. 

What is your experience with this pea-stem Agrom]iza in Bihar, Mi. Fletcher. 
^Ir. Dutt I 

\Vhere rotation is not practised, the attack is vei y bad. Siicli has Mr. H. L, Dutt. 
been the case at labour in tlie Botanical area, where peas are grown 
year after year in the same plot. On the Farm, where rotation is 
practised, very few ]jlants are damaged. 

Any further remarks on this insect ? Mr. Fletcher. 

The pea stem Hy occurs in Bengal also. Mr. P. p. Sen. 

We will go on to the next insect. Agrotis llainuialra sometimes Mr. Fletcher, 
damages pea seedlings in the Punjab. 

It occurs throughout the Punjab. There is no definite control so Mr. M, M. Lai. 

far. 

We w'ill go on to the leaf- eating insects found on the pea plant : — Mr. Fletcher. 

Plusia orichdeea. 

Prodenia Ulura, 

Dkicnsia obJigna. 

Monolepta sixjmila. 

Hypera medicaginis* 

Plasui orichakea is not confined to pea but sometimes does consider- 
able damage. We have shown the stages on a new coloured plate which 
is placed on the table. Spraying and hand-picking may be done in garden 
plots but are not practicable on a field scale. 



Blr. H. L. Dutt. 

Mr. P. C. Sen. 
Mr. Fletcher. 


Mr. Gupta. 
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Mr. Ghosh. 
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Dragging a rope, moistened with kerosine and turpentine, over the 
crop drives away the caterpillars. Even if they go into the neighbouring- 
fields, the crop is saved. 

Pbisia orichalcea occurs on pea in Bengal also. 

Prodenia lilura and Diacrisia obliqm are both sporadic pests of pea,, 
attacking this crop along \vith any other low-growing vegetation that 
may be available. 

Monolepta signata is recorded from the Patna District on pea but 
is scarcely a pest, so far as we know. 

Hypera variabilis. The larva occurs on pea at Pusa, but has not 
been found as a pest so far. ^ 

Several insects attack the pods and seeds : — 

Etiella zinckenella. 

Polyommatus bctticus. 

Bruchns chinensis. 

Bruchus affinis. 

Etidla we have already considered and need only just mention 
arfain now. It is not a very serious pest of peas as a rule. 

Polyomynaius bceticus occasionally occurs in some numbers, the larva 
boring into t)ie pods and eating the seeds. It occurs all over India. 

It is found in peas at Jorhat, in Assam. 

Bruchus chinensis oviposits on the pods in the field, but the main 
damage in most districts seems to be done to the seeds after storage, 

Bruchus afftnis occurs in the fields to a small extent and does some 
damage. 

As I said just now, we want to know a great deal more about these 
Bruchids— the distinctions between the various species and the habits 
of each, as the habits seem to vary a good deal. 

Bruchus affinis is rather a specific pest of peas and we have been 
doing some work on it at Pusa; I will ask Mr. Ghosh to give you a short 
account of what we have found out. 

Bruchus a finis, although it is found in stored peas from July or 
rather August onwards, is really a field pest, as infection takes place in 
the field, the beetles laying eggs on the green pods. The grubs on 
hatching bore into the seeds and come into the store with the seeds. 
Most of the beetles on attaining the adult stage remain in the seeds 
and come out w^hen the seeds are sown next year. Therefore before 
sowing seeds should be placed in water. Those which sink should be 
sown and those which float should not he sown. 

Damage is prevented if the seeds are fumigated with Carbon Bisul- 
phide before storing or it stored with Naphthaline in airtight vessels^ 
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Second Entomological Meeting held at Pusa 
on 5th to 12th February 1917. 


The first session of the Second Entoinoloj^ical Meetiuf;; was held at 
Pusa on the afternoTm of 5th February 1917, the proceed! iii^s on the 
first day being held in combination with the Mycological Meeting which 
had also assembled at Pusa on the same date. 

The combined Entomological and Mycological Conference was opened 
by Mr. J. Mackeima, M.A., Agricultural Adviser to the Govern- 

ment of India, who in his introductory speech said : — 

“Dr. Butler, Mr. Fletcher and Gentlemen, 

I desire to extend to you a hearty welcome to Pusa. In the first 
])lace I have much pleasure in reading the following letter which I have 
just received from the Hon'ble Sir Claude Hill, Member in Charge of 
the Department of Revenue and Agriculture : — 

‘ I am sorry that I shall not be able to be present at your Sectional 
Meeting of mycologists and entomologists to be held at Pusa, but it is 
quite impossible for me to get aw'ay from Delhi at the present time. 
This meeting is the first of the sectional meetings which we hope to 
develop with your assistance and it will, I hope and feel sure, be the 
precursor of many future valuable meetings of other branches, also of 
the Department. The ordinary Board meetings, which s,m held every 
other year — though we hope perhaps to organize more frequent meetings 
- — require supplementing by sectional meetings such as the one you are 
about to hold, and I am not sure that these sectional meetings are not 
likely to prove even more valuable in their way than the general Board 
meetings. At all events, I feel quite sure that the mycologists and 
entomologists, who will meet you at Pusa, are inaugurating a system 
of very great value. Just as is the case in every other branch of our 
W'ork, we are. of course, under-staffed, but, to a very large extent, 1 
think that the shortage of men is made up by the zeal of the individual 
workers in these and other scientific branches, and it w’ould have been 
a very great pleasure to me if I could have been present to inaugurate 
this pioneer meeting. Will you please express to the members attending 
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the meeting my personal tegret at not having the pleasure of seeing 
them and my best wishes ^or the success of their deliberations V 

“ There is a general feeling that in addition to the ordinary meetings 
of the Hoard of Agriculture, which are held every second year, it will 
he of the greatest advantage if workers on particular subjects can have 
niore frerjiient opportunities of conferring with each other. The 
(;ovenum*nt of India propose to adopt tlie policy of sectional meetings 
in y(‘ars in which a full meeting of the Board of Agriculture is not 
held. As you are aware, Mr. Bainbrigge Fletcher two years ago held a 
meeting of entomological workers and as the working out of the details 
of sectional meetings will take some time, it was felt that the wishes 
of the (h)veninicmt of India could host be given effect to by a develop- 
ment td this iilea and by calling meetings of two branches wliich. though 
of nrf'at importance, are not [)articularly strongly manned. 

‘'It seemed desirable that tliis liandful of scattered workers should 
1)(‘ called to^etlu'r to discu??s their diillcultics and co-ordinate their work. 

111 adflition to some (piestions of general policy w]ii<-ii will be 
<Uscuss('d by the two sections sitting together. Dr. Butler and 
Mr. Fletcher will ariange for the discussion of subjects of a technical 
nature coiun'cted pi'euliailv witli tlndr own branches of science. I am 
verv alad to see such a repre.sentative gathering of mycologists and 
entomologists, f ti ust that you will have a very pleasant time at Pusa 
and that tln^ r«‘sults of your deliberations will not only be of great 
advantag(‘ to yourselves, but of very great assistance to the Government 
of India. Mycology and entomology are represented in India by a mere 
liandful of workers, but I tliink I may safely say, that proportionate to 
their numbers their aehii^vement lias been great. In both branches you 
are battling against enormous difficulties and inmimeiable pests. The 
labourers in these field.s of science are iiideed few. but 1 think you have 
every cause tt> congratulate yourselves on tlie impression Avhich has 
already beoi made on the snpjnession and control of fungoid and insect 
[;esf.s. 1 trust yon will have very successful meotiugs'and that as a 
result vou Avill return to your respective j)rovincps ecjUipped Avith new" 
ideas witli a new stinudus to increased endeavour. ' 

Dr. Butler and Mr. Fletclier exjilained the programme of Avork for 
the meetings and the sections then adjouvued to take up special subjects. 

A combined Entomological and Mycological Gommittcc met on the 
afternoon of 8tli Februarv, Avith Mr. Mackenna in the chair, to consider 
the Madras Agricultuial Pests and Diseases Act. 

On the afternoon of 9th February a combined meeting of the Ento- 
mologists and Mycologists was lield to consider the Pome Phytopatho- 
logical ronferenoe. 
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Dr. Butler explained that he had hoped lo have copies of a Memoir 
he had written on the subject, available for members, but the press had 
not been able to deliver them in time. The subject was one of cimsider- 
alile interest, thmmh any practical outcome from tlie Conference would 
necessarily be pcjstponed until after the war. Si)me 30 States and 
Colonies sent their phvto})athoIouical and diplomatic repre.sontatives 
to Home early in 1911 and an Iiiteniational (‘ouv<‘nti(in’ for the c(mlrol 
of the inter-state circulati<n\ of certain classe.s of mirsory and luuiicul- 
tural stock was drawn up and siyiuMl by all the delegates. The Stales 
(•<nicernod had for the most part not ratilied the ('onvention (o\in^ 
t]it‘ war. but the matter was sur(‘ to be taken u{> ayain and mean win h‘ 
we had an op[>oit unity of makiny up our inimis on tlie subject, afirr 
examiniuy how the pro[)o.sed (bnveiitioii would allin’t India. Adlicriiiy 
States were requin'il to set up a (loveiamiimt lMiyto])al lioloylcal Service 
ftn' tin' inspection of nursinh's enyaLual in the export ('I liort icult ui al 
jnodtK'c and at tin* same time pledyisl tliems^'lves not to admit within 
their tVoutier.s anv sucli jn'oduce unle.^s it ran icd emtilicat^'s of insn(‘ction 
b'.' tile ojticers of the IMi vt opal lioloyieal SiM'vlcf^ of the (amiiti'y of oi'iyiii. 
Tliesi' certificate.s would state that the prichiee was in a satisiaet my 
.-anitarv condition and wa.s fre(' from any discnise (M' jiest nientimuMl in 
<i list which each adheriny country would draw up. N(» count i‘v was 
]>revented fi'om niakiny any otlier I'Cnulations, hnt- lie assnined that no 
country could refuse ecitry tp a properly certil'a'd eonsiynnnnd . There 
were various restrictions as to tlu' pests that a count r\' eonhl list and 
others securiny tin* liberty of action of ii(‘('nse(l seiinitille inst it utimis. 
Imports from nonnnllieriny; count ri('s must (’(‘aso unless tliey lOiiijM! 
sii'iilar official certilicat(“s. Ib' eonsiihn'ml this a yreat stcj) in the liL'ht 
dir<‘Ction and tliouyht lliat the Cmiyention mi;jht snbseijinnitly la* ex- 
tended to ('over field and jilanters' ci’Ofjs. which wan'c at present outside 
it' scope. 

■Min Fletcher pointed out that the (Vm vent ion would b(' no saley m-iT'd 
.;uainst tlie inti'oduel i(n! of many insect pests which could (‘asiiy <‘scap(‘ 
detection by the InsjM'ctor. Fumiyation (ni (nitiv was tln^ only teuiC'dy 
m these cases. 

Dr. Ibitler said that tbere was nothiny in tin.' (‘onvention to pi'event 
tnmiyation after enti v, 

Mr. Fletcher then jniinted out that the li.sts of insects to be kefd; 
out would be difficult to prt^pare for any ]iarticnlar crop, as a ja st 
i)i fruit trees miyht come in on ornamental plants m- rice rcr.sc. Also 
a pest that did little liairn in one country iniylit be d(‘sl met l\'e to tin* 
^ame plant in another ccnmtrV; as was the ca.se w ith cotton boll-worm. 
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Dr. Butler considered that the clause in the Coiiveiitioa requiring 
that any pest listed should be very harmful was a weak point. Several 
of the clauses re(|uired improving, but he thought that what would 
happen was that, in view of the criticisms to which the Convention was 
being subjected in several countries, a new one would be signed after 
the war. He felt sure that the matter would not be altogether dropped 
and that countries that did not join in the movement would find them- 
selves at a disadvantage. 

Mr. Aiistead inquired how the present Indian Destructive Insects, 
and Pests Act would be affected. 

Dr. Butler said that so far as he could see the Convention would 
not aff(jct our Act, which would be supplementary to it. It would 
simply make it easier for us to get certificates under our Act, since every 
adhering country would be obliged to maintain an efficient inspecting 
staff. 

A discussion then took place regarding the extent and nature of the- 
export of horticultural produce from nurseries in India, and it was 
elicited that the export was probably small, both in quantity and 
‘value, hut that exact returns were not available. It was suggested' 
that such returns should he obtained if possible. Members also 
undertook to make local inquiries regarding the nursery trade in their 
respective areas so as to be in a position to advise on the working of the- 
Convention if India adhered. It was alst> suggested that a survey of 
the insect and fungus pests of plants shmdd be kept up, so that the lists, 
required under the Convention could be prepared if occasion arose. 

The sessions of the Second Entomological Meeting were held on 6th 
to 12th February inclusive and a verbatim Report of the Proceedings 
is given hereafter. 


Chairman's Opening Address. 

Gentlemen — Before proceeding to the consideration of the subjects 
to be discussed by tliis Entomological Meeting, I should like to say a 
few words. I did not address you yesterday because yesterday’s meeting 
was a combined one with the Mycologists, and therefore it seemed better 
to reserve my address for the Entomological Meeting only. 

In the first place, I should like to extend a word of welcome, on 
behalf of the Entomological Staff at Pusa, to those amongst you who- 
have come here to attend this Meeting as delegates and visitors from 
the Agricultural Departments in the Provinces and Native States and 
from other Services equally interested in the progress of entomological 
work in India. The fact of your meeting together here will, I hope, be- 
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•of equal advantage both to us at Pusa and to you. \Ve on our part 
M-ill gladly place at your disposal our experience with regard to insect 
|X’sts and doubtless you on your part will be able to supplement our 
information with adtlitional facts regarding the occurrence of such pests 
and their control in your particular areas, with benelit not only to us at 
Pusa but to your other co-workers in other Provinces. There is no 
need to say more on this subject further than to reuiiml you of the couplet 
which you will see every inoiitli on the front cover of each issue of the. 

Entomologist — 

“ By mutual confidence and niiitiial aid 

(Ireat deeds are done and great discoveries made.’' 

Although we may not be able to lay claim to “ great deeds or great dis- 
coveries ”, I hope that that will not deter us from mutual confidence 
and mutual aid. 

A Meeting of this kind is (piite informal and is designed to keep 
touch between the various workers iu order that each may know w’hat 
the others arc doing and may contribute, his own observations and 
experiences to the common stock and jierhaps learn a little fioni the 
•ex}>eriences of others. 

It is now just two years since our last Kntoiuological Meeting, which 
was attended by representatives from Madras, Bombay, the Central 
Provinces, Bihar and Orissa, the United Provinces, Assam, Baroda and 
Travancore. Burma, Bengal and the Punjab, which Avere not repre- 
sented at the last Meeting, have sent their Entoniologic'al Staffs to this 
one and they will, T hope, fill gaps in our knoAvledge. Of the others, 
who were present here two years ago, Mr. Hewlett has been absent on 
leave since July 1915. Mr. Ballard went to England on sick leave 
in August 1915 and joined the Army as an Artillei y Officer ; I understand 
that he proceeded to France and i.s now in England again. Mr. Beeson 
has been employed on Fly Work in Me.sopor-amia and i.s still there. If 
he had been in India, he would probably have attended our Meeting 
this year also, but I hope that the Forest Departnumt will be represented 
by Mr. Champion whose attendance has been requested by tlie Govern- 
ment of India in order that he ujay represent the Forest Department 
in the di.scussion, which we shall have later on in the Aveek Avith the 
Mycologists, regarding legislative measures for the control of plant 
pests and di.seases. [Mr. Champion, howercr, did not cmne to Pusa.] 
Mr. Woodhoiise, Avho attended our last Mcctiiig and gave us a detailed 
and most interesting account of the Ayrolis (‘ampaign at Mokameh, has 
since joined the Indian Army lleserve of Officers ; he proceeded to France 
but has since returned to India and by the last accXiunt I have heard 
was at Secunderabad. At our last Meeting also the Indian Museum 
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was represented by Mr, Oravely, wko, as most of you know, is the Assis- 
tant Superintendent in charge of the Entomological Section of the- 
Museum ; T had looked forward to seeing Mr. Gravely amongst us 
again this year, but unfortunately he is unable to attend, as he is away 
on an extended tour in the Southern vShan States. On the other hand, 
Mr. Andrews, the Entomologist to the Indian Tea Association, who 
attended two years ago, is here again today and will doubtless have 
some interesting things to tell us about /fe/opeZfns and other Tea Pests ; 
Mr. Anstead, the Deputy Director of Agiicultiire in the Planting Districts 
of Southern India, has also come to give us the benefit of his experience 
with pests of tea, coffee, and rubber in Southern India ; Dr. Coleman, 
the Director of Agriculture in My.sore. is also here and will doubtless be 
able to attend some of our Meetings dealing with the crops in which he 
is most interested ; and finally, Mr. Kobertson Brown, the Agricultural 
Officer at Peshawar, though not present to-day, will be here later on in 
the week and will doubtless tell us something about Fruit Pests and 
other noxious insects of the North-AVest Frontier Province. 

* At our last Meeting I made a few remarks which perhaps I may 
repeat, as some of von now present were not at the last Meeting two 
years ago. I said then 

“ The relations of Ihisa with the Provinces are peculiar and in 
many ways unsatisfaetoiy, but. so far as Entomology is 
concerned, there is a distinct raiso)} (Vetre for a Central Insti- 
tute which will occupy itself with such items as identification 
of insects, woiking out of lifehi stories (with which is included 
the preparation, printing and distribution of figures and 
coloured idates and lantern slides), the centralization of 
records both iii the wav of specimens and literature, and 
the publication of collected resulfs based on work not only at 
Pnsa but in the Provinces and also outside of India. This 
leaves the Provinces free to give their time to teaching, and 
to trial and demonstration of control methods. This is 
an ideal scarcely realized in practice. But as a matter of 
practice I would pariiculaiiy appeal to all the Entomological 
Assistants to keep in touch witli Pusa and to send in speci- 
mens of all their posts so that there may be as complete 
a record as possible at the Central Institute. Specimens 
will be identified as far as possible and duplicates returned 
after naming, but we would particularly ask for a fair 
series of specimens in good condition. Sometimes specimens 
are .sent in in very bad condition, and I lately received for 
naming a single specimen of a moth (or, rather, the remains of 
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what had once been a moth) with its head off, its body ^one 
altogether, its legs broken, and the wings broken, rubbed and 
nearly scaleless. Well, a tiling of that sort is of very little 
use to anyone. With a little caf^ in preparation and packing 
of specimens it is just as easy to send in good material, which 
can be examined, as material In too poor condition for proper 
examination 

Now, those were some of the remarks I made two years ago, and I 
repeat them now partly because some of you were not liere two years 
ago and partly because some, who were here thoji, liiive not perlia])s 
paid as much heed as they might to what I said then. Uidoss you 
Provincial workers are prepared to work togotlier, witli us and 
vitli one another, your work is not attaining its proper value nor 
can we give you tlie assistance we might give and which we on our part 
are always willing to give. 

There are one or two point.s about your work on which 1 wi.sh to s])eak 
to vou. In the first place, exact records of occurrence of insects, whether 
found as pests or otherwise, are essential. In going over our collcctioji 
to obtain information, this point is very noticeable, es]>ecially in the cas!> 
fd the older specimens. Vague references, such as “ on cotton should 
be avoided. Such references are generally valuele.ss and often mis- 
leading. It is just as easy to give an exact record. To label u spcci 
me!i “ on cotton " means anything oi’ nothing. It may ])e a serious 
])cst or a mere casual visitor resting hy chance on a cottondoaf. ilui 
if you are suflicientlv careful to label your specimen — “ larva rolling 
cotton leaf larva boring cotton stem 'hadult eatirig cotton flower 
or whatever the facts were — your specimen with its exact record become^ 
nf some value. 

Another thing to avoid as far as ]) 0 .ssihle is the \ise of local names of 
foodplant.s. It is generally possible for you to ascertain ami use the 
correct botanical names of foodplants, and this is especially necessai y 
in the case of weeds and wild plants wliich form alternative foodplant,- 
of pests. You must remember that local vernacular names arc usually 
current only in very limited areas, outside of whiclithey are not under- 
stood at all, and furthermore that they are often applied in such a vagm- 
way that it is impossible to be certain what is intended even in districts 
where they are current. Even in the case of many major crops their 
common names, both English and vernacular, arc often widely difTcrent 
in different localities. It is better also to avoid as far as possible the 
use of general terms, such as millets*'. 

It is very important to secure exact records of the occurrence of 
common insects. You should endeavour to dismiss from your minds 
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the idea that, because an insect is common, we know all about it and 
there is no need to keep exact notes of its occurrence. The facts arc 
far otherwise. There is no insect, however common, of wliich we really 
know anything worth knowing, and it is by the accumulation of in- 
numerable records of information, each doubtless small and un- 
important but each exact and complete'in itself, that we may hope to 
attain to a more complete knowledge. 1 may mention as examples 
the cases of Agrotis gpsilon and Pieris brassicce. 

As you all know, a good deal of work has been done with Agrotis 
ypsilon during the last few years, chiefly in connection with its occur- 
rence as a pest on the tal lands around Mokameh. These lands are flooded 
to a depth of several feet in the Rains and, as the river drops and these 
lands arc left exposed, they are placed under cultivation with mixed 
winter crops which are attacked extensively by Agrotis ypsihn. I 
am not going to speak now of the control-measures which have been 
adopted in this case — we shall come to that later on during this Meeting- 
hut of the occurrence of the Agrotis in this area and of the curious 
gap at present existing in regard to our knowledge of its lifehi story 
throughout the year. As I said just now, these lands are flooded through- 
out the Rains to a depth of several feet and can only be cultivated and 
crops sown after the water has dropped ; but, as soon as these crops 
begin to spring up, they are attacked by Agrotis larvae, and it is evident 
that the eggs arc laid by the parent moths on the newly-exposed muddy 
lands. But where do these moths come from ? They go on breeding 
on the Mokameh tal in increasing numbers from about the end of August 
or beginning of September— the date necessarily varies \\Tth the flooding 
of the Ganges — until December or January, when the numbers begin to 
drop, owing probably to the effects of the cold weather and parasitic 
attack, but the insect is found breeding until about the end of March. 
About the end of March or beginning of April we usually find a large 
number of moths and then these disappear and no trace of the insect 
can be found until about the end of August, when moths suddenly appear 
again to lay eggs on the newly exposed tal lands. What becomes of the 
insect during the period April-August under natural conditions ? At 
Pusa we have been able to keep continuous broods going during this 
period, but the insects were obviously under unnatural conditions 
and did not seem at all happy, and it seems very unlikely that it passes 
through these months in an active state under, natural conditions. 
Careful search in and around the affected tal lands has completely failed 
to discover Agrotis in any stage at this time of year, and at present we 
can only suppose — it is, mark you, merely a supposition and not an 
ascertained fact — that the parent moths of the earliest broods are migrants 
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from some Hill district in which tlie insect breeds during the }>erioil 
between April and August. 

If you come to Pusa during the first half of Febriiarv in any }'ear and 
look around the cabbage-plots you will see numbers of Pieris brajisica' 
flying around and ovipositing on the plants. If you had come here a 
fortnight earlier, in the second half of January, you niiglit have ]ooke<l 
for a long time without seeing a trace of this butterfly in ai^y stage. 
At Pusa, generally on or about 1st February in every year, the butterflies 
suddenly appear in some numbers, and it is noticeable that most of them 
are worn examples and a large proportion is composed of females. These 
oviposit and two or three broods result until about the beginning of 
April, when the insect again disappears completely until the next year. 
We have been quite unsuccessful in carrying it on beyond this, and, so 
far as we know, this insect is not found at Pusa iu any stage between 
May and January. Whence then do the first butterflies appear about 
].st February ? Once again, from the facts of the case and from records 
of known migration-flights of Pieris brass ica^m Europe, we are drivem 
to accept the theory — remember, it is only an unproved theory in 
this case also — of migration. 

Here \ve have the cases of two common insects, legaiding whose 
lifehi stories, in Bihar at all events, we must confess our ignorance in 
spite ot various attempts to bridge the gaps in our knowledge. If we 
had exact records, with exact dates, of the appearance and disappearam e 
of these two species in adjacent or other areas in India, I venture to 
think that such. records might throw some light on the .subject and would 
at least yield something in proof or disproof of our present theoiies oi 
nngration from other districts — theories which fit the facts so far as we 
know them at present but which, I repeat, arc as yet mere suppositions. 

With further reference to such points, I am now' going to read two 
short extracts from the Annual Reports of the Pusa Institute for tlie 
last two years, that is, since our last Meeting. In the Report for IIU 1-15, 
1 wrote : — 

A point, which has been observed with regard to some common 
insects [lAispeyresia, Chilo, Ckloridea) reared for observation 
of e.xact cycles of their lifehi story, is that out of the same 
batch of larvae, feeding and commencing to hibernate at the 
same time, some hibernate and emerge as adults ”, that 
is to say, they hibernate and emerge as adults as soon as 
the weather begins to warm up after the cold season, “ wliilst 
others hibernate during the cold weather, then aestivate 
during the hot, dry season and emerge at irregular intervals 
thereafter as late as July or August. From the practical 
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point of view of control this is of some importance, as 
measures taken on the first appearance of the insects after 
hibernation may be rendered abortive, or will at least require- 
to be supplemented, in view of these late emergences. 
An observation of this kind, apparently trivial in itself, 
emphasizes the fact that an intimate knowledge of the 
liabits of the insects concerned must be the first step towards 
their control/' 

This seems to me an excellent illustration of the necessity for exact 
observations and records of even the commonest insects, for, as I have 
pointed out in the extract which I have just read to you, any successful 
measures of control of such insects must be based on a very exact 
knowledge of their lifehistories. 

An interesting confirmation of these remarks has lately come to 
hand in a voluminous report recently published by Mr. Willcocks on 
tiic Insect Pests of the Potton Plant in Egypt, of which Part I deals 
with the Pink i^ollwonu {Gelechia gossiipiella) which, as you all know, 
occurs commonly throughout India also. In November 1913 AVillcocks 
took fiftv thousand larvsc of G. (jossypieUa and placed them in a large 
cage and ol)servcd the emergence of the resulting moths ; he found 
that they emerged right up to 28th August 1915, the largest numbers 
of emergences being in November 1913 — January 1914, Jiily-October 
1911, and April-August 1915, this last lot being much smaller in number 
tlian the two previous lots. Now, an experiment of that sort throws a 
great deal of light on the question of control ; for even if no cotton had 
been available for the whole of the year 1914, cotton grown in 1915 
nn’ght still have been attacked by caterpillars from parents which had 
fed up two years before. As regards the application of these results 
to India, we. are quite in the dark as to whether the same conditions 
hold. Taking the case of Geicchia gossypieUa, we do not know, as a 
matter of fact, how long a period may emerge between the times when 
llie larva^ full Jed and the emergence of the moths. Yet experiments 
on these lines — the simple collection of full-fed caterpillars and breeding 
out of the moths — are open to each one of you. But it is little use to 
take a dozen or so caterpillars and expect to get much in the way of 
results. You must deal with large i lumbers to avoid experimental 
errors and get good results. 

In the next year’s Report for 1915-10. I wrote*:— 

Large numbers of Fniit-flies were reared out to discover to 
what extent they are checked by parasites, but it was found 
that the proportion of parasites is extremely low. The 
only Fruit-fly which is parasitized to any appreciable extent 
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is Carpomyia vesuviam, wliose larva? feed in fruits of 
Zizyphvs jujuba. About 800 pupa? of this Hy were sent to 
Italy, to endeavour to introduce the parasite there, but 
owing to postal delays they failed to reach their destination 
alive.” 

Now, with reference to that there are two things that I want to 
say to you now. \Vc shall come, later on during this Meeting, to tin? 
subject of Fruit-flies of various .species and their control, but it seems 
to me that one very important possible control-measure, which wo 
require to know a great deal more about in India, lies in the direction 
of the emplovnieiit of natural parasites of these Flies. As some of you 
probablv know, the matter of Fruit-flies has provedsuiliciently important 
in some parts of the World for the sending out of s]>ecial investigators 
t(t discover and introduce such parasites, and since our last Meeting 
the United States Department of Agriculture has sent one of tln*ir 
Kxpeits. Mr. Fiillaway. to India especially to collect and take to Hono- 
lulu living examples of parasites of mir conmion Indian pumpkin-feeding 
Fruit-lly. (V/fcWucH.v cucurbiffv. -Mr. Fullaway visited Southern ln(Ha 
at the (md of 1915 and was successful in tindiiig such parasites and in 
transporting them alive, firstly to Manila and afterwards to Hawaii. 
A succe.ssful attempt of this kind should s1iimilat(^ ns in India to repeat 
it lor ourselves. There is probably no Province or district in India 
in which (.'h(r(o(h((Us afcurJ^ihr does not oi'ciir. and theie arc few in 
which it does not do serious damage. It is tpiite within tln‘ capacity 
of each ont‘ of you. Provincial workers, to get diimagcd (‘ucurbitacenus 
fruits and to collect the pupa* of the flies from them aiul to se(? what 
parasites oianir in each area : or you can send the afl'ected fruit in to 
Idisa and we will do the breeding part of it. In this way it secuns (piite 
possible that we may find a j>arasitj^ or parasiftvs. ifllVetive in sonn? 
districts but absent from others into whi(‘li we can introduce them to 
secure a iiuturai control of tliis Fruit-fly. Tins is a matter in which 
you can all lielp for the common g(K)(b and 1 ask y(ju to do so. 

From tln^ above extract you will also have seen that we liava? bism, 
sending pupa" of to Italy, to Prof(\ssor Silvrsiri 

at the School of Agriculture at Portici, to try and introduce a small 
Braconid parasite {Bio-sferr,^ atrpo/nyia . Silv.) whicii is common at 
Pusa. Here again you can all help by collecting pupx* of (V/r/jo/ey/u 
and })y sending them either to Pusa or, lietter still, direct to P^ofcs^or 
Silvestri. 

It is not, however, only with regard to the occurrence of insects 
that I desire to impress upon you the desirability of exactitude of records. 
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It is also in regard to the insects themselves and their identification. 
Here again, exactitude is essential and must form the basis not only 
of progress but of all control measures. When we come to deal with 
the subject of Termites as pests of Wheats I shall have more to say on 
this point. In the meanwhile I shall preach you a small sermon with 
Encosfm (Eiicelis) critica as a text. During the past year I have over- 
hauled and put into order our collection of Micro-lepidoptera and in 
going over it had occasion to examine the series of specimens standing 
under the name Eucelis critica. It was composed of three old specimens 
in bad condition. The first proved to be an Anarsia, which, as you 
probably know, does not even belong to the Family Eucosmidse but 
to the Celechiada) ; the second was a mouldy mass which at first sight 
I took to be a cocoon but which, by the remains of a leg sticking out of 
the mould, had apparently once been a moth, and was now quite in- 
determinable ; the third was an ordinary example of Eucosma jnelamula- 
All these specimens had been placed in the collection under the name 
E a comm {Eticelis} critica^ simply because every greyish moth found 
spinning up Cajanus shoots was lumped together as E. critica. That 
may be a method of convenience, but it does not make for accuracy 
and it makes it impossible to be sure, in the absence of recognizable 
specimens, whether any of our older records of the occurrence of Eucosma 
critica really refer to that species or not. I may perliaps add a moral 
to this story by saying that even the elect are sometimes deceived, and 
that, owing to its variable appearance, this very species {Eucosnia critica) 
has fieen described under three names by the same author, who is one 
of the best of our systematists. 

^Such things illustrate the fa(!t that we progress towards a better 
knowledge, provided that we are not satisfied with sticking in a groove. 
Our present knowledge of insects is infinitesimal. There is not a single 
Indian insect of which we can say that we know all about it. There 
are boundless opportunities in India — and it is open to each one of you 
to take them^ — for observation and study of the lifehistories, occurrence, 
food, liabits, enemies, and all aspects of the economy of even the com- 
monest insects. Every one has its own peculiarities and it is very 
unsafe to generalize from particular instances. I can give you an 
example of that from some observations which I happened to make 
last year. Most of you have probably seen some of Fabre’s books and 
read, amongst others, his account of the Hunting Wasps. You will 
remember that Fabre, as the results of numerous experiments, came 
to the conclusion that the instincts of these wasps were immutably 
fixed and ’that they necessarily carried out every detail of nest building 
and storage of food for their young as a sort of fixed routine, being 
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compelled to perform every action in a fixed order ; so that, if this 
routine ^Yas upset artificially, the insect was unable to cope with tlie 
new conditions. In Fabre's " Insect Life" there is a whole chapter 
entitled " the ignorance of instinct " and in reference to Ammophifa lie 
savs “the creature obeys, impelled by instinct, without reasoning orv 
what it does Doubtless Fabre's observations were quite accurate so 
far as concerns the species which he had under observation ; the validity 
of his conclusions is another matter. But luiinerons writers have 
quoted Fabre's observations and have applied them generally and 
stated in efiect that the actions of insects such as these Hunting Wasps 
are goverjied entirely by fixed instincts and not at all by intelligent 
reasoning. Well, with regard to that aspect of the matter, I can only 
tell you briefly a few facts which I noted last year. Last May. when 
I was at Peshawar, in a room of the bungalow in which I was 
breeding Daais oJece and other insects, a mud-cell-buifding Etwietm 
of the species common in that part of India — Kumeiies dmidiatipenMiSy 
to be exact — was busily engaged in building a cluster of mud-cells on 
the mantelpiece and storing them with caterpillars. I watched its 
operations and, I am afraid, interfered with them considerably. When 
I first saw it, there was one mud-cell stored and closed up and a second 
cell started. I opened up the first (completed) cell and removed the 
stored caterpillars. According to the theory of fixed instincts, the- 
wasp ought to have paid no further attention to the first cell but ouglit 
to have gone on building the second one in a purely mechanical routine 
^^ay. But what actually happened was that the wasp temporarily 
abandoned the second cell, came back to the first one, mended it where 
it was broken open, went and caught more caterpillars, re-storcd the 
first cell and closed it up before going on with its work on the second 
cell. On another occasion, after this .same wasp had stored and closed 
up a cell and was engaged in bringing mud to start a new cell, I placed 
on the outside of the closed cell a .stung caterpillar removed from another 
cell. Presently the wasp returned with its load of mud, saw the cater- 
pillar and examined it and evhiently thought the matter out ; apparently 
it came to the conclusion that the caterpillar must have escaped some- 
how from the closed cell, so it proceeded to reopen the cell, stowed the 
caterpillar away in it, rc -closed the cell, and then went on with its work 
on the foundations of the new cell. Here again — I may be wrong in 
my conclusions, but you can draw your own conclusions ; I give you 
the facts which I observed — it seemed to me that the wasp, far from 
being tied down to a mere routine inflexibly laid down by instinct, 
showed a distinctly intelligent appreciation of a novel situation and 
modified its procedure accordingly. 
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There are two morals to be drawn from this story. In, the first 
place, observations of this sort, can be made by any one of you. They 
are full of interest and a knowledge^of the behaviour of insects under 
various conditions helps us to realize their ways better, and a realiza- 
tion of habits inay often form the foundation of a successful means of 
control in cases when they arc doing damage. In the second place, 
you should try to remember that Biology is not an exact Science like 
Mathematics. When you are dealing with living animals or plants you 
cannot always employ general rules, because the individuals may tend 
to iiiodifv their actions under different conditions. In dealing with 
insects it come.s to this, that everv different species requires separate 
study. 

This brings us to tlie sul)iect of text-books. There is rather a te}i- 
denev in India, T am afraid, to demand on every subject a text-book 
wliieli is looked on as the be-all and end-all of knowledge on each subject. 
Anytliing not in the text -book is incorrect or need not be considered, 
and what the text-book says must be true. That may be all very well 
in the ease of exact Sciences, but it is distinctly not the case in inexact 
Stiences sucli as Biology. In tlie case of a subject sucli as Entomology 
wliicli deals witli an almost unrealizable number of separate organisms 
differing widely amongst themselves in structure and habits, it is abso- 
lutolv jm]) 0 ssible for any general text-book to meet all the facts of the 
case. Our knowledge is continually expanding and progressing year by 
year, and statements made to-da}' may be challenged to-morrow. But 
accurate observations will always endure and be useful. I want to 
impress upon you, therefore, the necessity for checking for yourselves, 
so far as you can, any previo\i,s statements or observations, whether 
yt)iir own or anybody elsc's. Try aluays to make your infoianation 
more cmnplcte. As I have already told you, all our information on 
Indian Insects is at present sadly incomplete. In the preface to South 
ludiau Insects I particularly said that it was not to be looked on as a 
text-1 )ook because I realized, as I stated, that it was incomplete. All 
our records arc incomplete and wo must largely rely on you, Provincial 
workers, to inako them more complete than they are at present. At 
present wc cannot even attempt to prepare a list of Crop-pests which 
will be lijial and not subject to numerous additions and alterations 
within a very short period of time. 

Whilst on tlie subject of exact observations of Indian Insects, I 
should like to say a few words about the publication of short notes of 
this kind. If you make new observations on insects you should take 
some steps to. make them available to other workers. With this object 
in view I have initiated a system of publication of such Short Notes 
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collected, one hundred at a time, to form a llulletin of the A;;ric\iltural 
Department. One such Bulletin has been published and I have at 
present about half the material towards a second one. ajul others will be 
issued as material atTiimulates. I think that you will find this a con- 
venient sy.steni for recording any small observations which you may make 
on the occurrence, habits or coi\trol of auv Indian Insects Centralized 
records of this sort are not only more easily available to other workers 
but bejiefit bv editinjl- I do not of course set up to have an all-nnind 
kiiowicdjie and ability to check and criticize every obs(‘rvat ion yo\i may 
make, but 1 can often help by adding' ]>arallel observations from litera- 
ture or other records in our collection or Hies. 

In response to re(piests from sonn* i^ro\nices. 1 have prepaied and 
had printed a list of our coloured plates of Indian Insects. 01 course, 
there have been some additions since that went to press, as m-w jilatc.s 
are continiiallv bein;; done as material is available. The mnv. nnprinted 
jilates arc [tiaced on the table so that yon may all Imvc an opjKntunity 
of s(cin;i them, in ^oinu' over tlu^ list of Crop-[)es(s I siioiild be ^lad 
if Provincial Delc<:ates wauild stat(‘ the fact if they cimsid**!' that any 
H^iiure.s or plates are reijuired of particular insects of i]n])ort a nee in their 
Provinces, 

I will also arrange to nive an exhibition of Lantern Slid<‘s oI Indian 
Insoct.s on one (pf the (weninys of the week durin,u' which \'ou will bo 
In-re, so that \ ou may be able to see the j;e\v slides and br^ in a position 
to know whirh will be of use to yon. [77^/^’ n'f(s 

(Jne result of the W'ar has ])f‘en tlie dilHciill\' of obtaining supplir:, 
at present, I.ast month I went (bj\vn to Calcutta and inttnwifwcd all 
the Kirms importing’ Sjjrayiiig Machimn’v atid have got log(^ther liero a 
collectifpn of machines repre.senl ing 1 he various typi's tliat nro oblainaltht 
now-a-da v.s, Thesr' are in the in'xt rtioni tci^rilnu’ willi s;iiiij>h‘s ol 
various insecticides. Von will llius Inive an opjptji'tinuty cif seiung lor 
yourselves what is obtainable, tiow and of kno^\•ing■ wluu'e to (obtain it 
and details of pric’C, etc, 

Srj tar as nioic purely entomological apparatus is coiice] tied 1 have 
been in con'cspoiidence with Messrs. Lawrence & Mayo about tin* manu- 
facture and supply of improved types of nets and stoia'-lmxes, and J 
hope that these will be available sliortly. As regards Hie jnc'sent sujiply 
of other aj-jparatus, such as pirns and glass- waie, we will gdadly give 
you an^v information we can on the subject. 

The Laboratory, wdth the (’ollections and Records, tln“ insMr'tary 
and Silk-house will of comse Ijc opmi for voiir insjiection duiLig llic 
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time you are here, and I hope that you will all take the opportunity of 
seeing anything that you want to see. 

There is one other subject on which I will say a few words, and that 
is in regard to the Lantana investigation which has been taken up. Yoic 
all, I suppose, know what Lantana is ? \Some of the Provincial Dele- 
gates staled that they did not know Lantanaj and fresh plants were conse- 
queiitly obtained ayid exhibited at a subsequent meeting.] Some of you at 
least know it and may know how it has gained a footing and spread in 
many areas in India and Burma until it has become a serious nuisance. 
You may also be aware of the methods by which attempts have been 
made to control it in other countries, notably in Hawaii, by the intro- 
duction of various insects to check its capacity for fruiting. It has 
been proposed that similar steps should be taken in India and, as a 
preliminary step, Mr. Ramachandra Rao, of the Madras Agricultural 
Department, has been placed on special deputation to study Lantana 
and particularly to try and find out whether we already have in India- 
or Burma any insect which is capable of checking its spread and which 
may be safely used for this purpose. Mr. Ramacbandra Rao has come 
*to Pusa to attend this Meeting and later on will tell us the results of 
his preliminary investigations. Next month he will start work in Cooxg' 
and will probably remain there until the monsoon breaks about June, 
or as soon thereafter as he has finished any work which he may have 
in hand then. After that, during this year and next year, he will visit 
other localities where Lantana occurs, in his search for insect checks 
on this plant. No definite programme can he arranged yet, but, whilst 
you are all together here, I want you to take the opportunity of talking, 
the matter over wth Mr. Ramachandra Rao and letting him know, 
as far as you can, the areas in your several Provinces invaded by Lantana 
and the best time of year to visit such areas, with any details of accom- 
modation or conveniences for such work and so on. This information 
will perhaps give us a basis to work on when we come to make out a 
more definite programme later on, when we see how the work is 
shaping. 

We come now to the main business before this Meeting, which is 
the discussion of mutual experiences with regard to the occurrence and 
control of insect pests, principally crop-pests. I am afraid that I can- 
not give you any exact definition of what is a pest or what is a crop. 
One of the most striking points brought out by the last Entomological 
Meeting was the great difference of view regarding the right of many 
insects to be regarded as crop-pests. In numerous cases, an insect, 
which was regarded in some Provinces as of no account at all, was claimed 
by others as a serious pest. So that we shall have to guide ourselves 
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by common-sense, combined perhaps with a little prescience. By pre- 
science I mean this — that in some cases we know of insects wliich arc 
capable of becoming, or which we consider likely to become, pests 
although they may never yet have been noted to do damage in India, 
and we shall err on the safe side by including tliem, for the present at 
any rate, in our Pest List. I will give you two examples of what I mean. 

In writing my book on Sofith bulian Insects in 1913 I included the small 
Jassid bug, Nephoteftix bipunctatus, as a paddy pest, although it had 
never actually been observed up to that time to do damage to ])addv, 
because, as I said, it “ sometimes appears in such enormous numbers 
that it may be assumed to be at least a minor pest." Th's statement 
proved rather prophetic as within two years this insect appeared as 
a serious pest of paddy in the Central Provinces. 

The second example is Prays citri, to whose occurrence in India 1 
called attention, in the Bulletin of Short Xotes issued last vear, as soon 
as it had been found to occur in Southern India, in Nortli Coorg. Within 
the last week I have received from Mr. Meyrick a list of identifications 
of specimens sent to liim and I find amongst them a spcciimm of Prays 
dtri taken here at Pusa last March. It is probable that this species 
is widely distributed and common and that it does damage to Citras 
flowers in orange-growing districts and therefore I consider it as an 
example of an insect which should be placed on our List of Pests even 
though we do not yet actually know that it does damage in India. It 
is a potential pest and requires surveillance as such. 

At our last Meeting we went over the Crop-pests in systematic order 
and considered each insect separately. For this Meeting I liave prepared 
a list of crops, with the pests of each, and I propo.se that wc con.sider 
the.se, crop by crop. I will first read over our list and give you such 
information as wc have on each subject and then you can add any in- 
formation that you can. 

But, before we start with the lists of crops and posts, I will ask if 
any of you have any particular subjects to bring before this Meeting. ^ 
[To this question there teas ??o reply.] 

Then wc will proceed with the business before the Meeting. It 
would really be better to take those lists of crops in regular order, 
starting with paddy as the most important crop in India, and following 
on with other cereals, .sugarcane and so on. But, as we have the 
benefit to-day of the presence amongst us, besides Mr. Andrews, of 
Mr. Anstead and Dr. Coleman, and as they arc intere.sted largely in 
Hill Cr#p3 and also wish to attend some of the Mycological Meetings on 
other days bf this week, I propose to start to-day with the Hill crops, 
and w'e will first of all consider the insect pests of tea. 
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Tea {Camellia theifera). 

Wft will start with the insects attacking the leaves of the tea-bush. 
Our list of tea-pests is very incojnplctc because we at Pusa have little 
opportunity of seeing them, but the following are known as more or less 
serious pests of tea : — 

Staiiropus alternus. 

Biston sujypressaria, 

Parasa lepida. 

Clania of various species. 

Ilctenisia of various species. 
llomona cofjearvt, 

Laspeyres ia le ucostonia. 

Coni he yh rolund/i. 

Olene mendosa, 

Andraca bipimctata. 

P kyto s caph us d is si m ilis . 

Co r iyet us hide nt ulus . 

Taking these in detail : — 

Slauwpus alternus is occasionally found on tea and some years ago 
occurred as a sporadic serious pest of tea in the Kalutara District in 
Ceylon. It must therefore be regarded as a potential'pcst of tea in India 
It is by no means confined to tea, the larva feeding on Cajanus indicus, 
rose, tamarind and various other plants. 

It is found all over North-East India but no general outbreak has 
occurred so far. 

Mr. Andrews, w'ill you tell us something about Biston suf pressaria 
in North-East India 1 

This pest is worst all along the North bank of the Brahmaputra. 
It turns up every year but is sporadically serious in Sibsagar and Jorhat. 
There are three broods in a year, the second being the worst. As regards 
remedial measures, the pupae are found underground around the bushes 
and these are dug out by coolies when the soil is opened up around the 
bushes, as is no^Y done on most gardens in North-East India every 
cold weather. Wherever this is done, the pest is reduced in numbers 
and the damage is gradually lessened. In one place the pest was bad 
in the first brood,' and it was suggested to hoe around the bushes and 
collect all the pupse as soon as the caterpillars of the first brood had 
left the bushes ; this was done and, as a result oi this measure, the 
second brood was not so serious. This method has the advantage of 
being a cultural practice and can be practised annually. 

That seems a satisfactory means of control as it can be combined 
with ordinary methods of cultivation. Regarding the occurrence of 
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Biston in Southern India this insect was included in iiiy book as having 
been once reported as damaging tea. Have you had any furtlier ex- 
perience with it, Mr. Anstead ? 

It has jiot occurred again lately and I have nothing more to add, Mr. Anstead. 
It does not seem to be common in Southern India as a rule, 

We will go on to Parasa kpidd^ This insect, as you know, is a very Mr. Fletcher, 
general feeder and occasionally occurs on tea in some numbers, but it 
does not seem to be anywhere a specific pest of tea. 

We will e:o on to Chnia. There are numerous species, all closely 
allied and quite similar as regards the damage they do. They appear 
to be bad pests in the Northern India Tea-Uistricts but of less importance 
in Southern India. 

It occurs throughout the tea-gardens in Assam. The collecfion of Mr, Andrews, 
the bags is the simplest remedy, and this is best dime after the usual 
pruning of the buslies. The pruning exposes them to view ; there is a 
further advantage in collecting them at tliat time l)ecause the bags are 
full of eggs then. Tlie pest is decreasijig now, probably on account 
of the above measures liaving been adopted. , 

Docs it occur in any particular localities or generally all over the Mr. Fletcher, 
Districts ? 

The pest is alwavs bad where the bushes are not thinned out at the Mr. Andrews, 
pruning season. 

Do you know afivthijig about the particular species of (■lania which Mr. Fletcher, 
occur as pests ? 

Of the allied species, Plania crameri is tlie worst po.st. Mr. Andrews, 

We will go on tr> the various species of Jleicrusm. Tu Southern Mr. Fletcher. 
India we have Jlelentsia l irescens as a pest of tea, andiji Ncu th-Kast India 
there is Heterusia mdfjnifica and a group of doubtfully distinct spccii's 
regarding which Mr. Ant ram had a paper some years ago iir the Donibay 
Natural History Society's Journal. I have not myself scon Heterusia 
on tea in India, but I have, seen Ileterusia chmala on tea iii Ceylon. So 
far as I know the habits of all the species are very si/nilar. One gets 
an enormous swarm of larvae in a very restricted area, offen three or 
four acres in one corner of a field, ;vherc every bush i.s swarming with 
the larvae which do great damage ; but the outbreaks are sporadic 
and rarely recur for some time after each attack as the larvae are very 
heavily parasitized by Tachinid flies. 

In the Dual’s the caterpillars generally swarm out of the jungle and Mr. Andrews 
get into the Tea Plantations. At times the attack is very bad. »Somc- 
times large swarms of moths are seen in certain localities, but the con- 
sequent damage from their caterpillars is not much. 

D 2 
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Are there any particular conditions under which such outbreaks 
occur 1 

There is no evidence as to what conditions are favourable to a 
sporadic attack of Red sluji;, but there seems to be a breeding ground 
somewhere in the Tondoo Forest in North Bengal ; gardens situated 
close to this forest are most subject to attack. 

In Southern India, in the case of Heterusia virescens, the pest is cleared 
out by hand-picking. 

Do you not find any difficulty in getting that done ? In the case of 
Heterusia cinyala, my recollection is that in Ce}’lon there was some 
difficulty in collecting the iarvflc by hand-picking on account of their 
stinging. 

The caterpillars do sting but on the estate in question we had no 
complaints fro>i the coolies. 

The next insect is Hoinona co§earia, which is of course a very bad 
pest of tea in Ceylon. Whether it occurs on tea in Southern India 
appears to be rather doubtful ; I have not yet seen any specimens from 
t-ea and the only South Indian examples I have seen at all were a couple 
which I took at Pollibetta, in South Coorg, where there was no tea near. 
In North-East India Mr. Andrews has lately informed me that he has 
recently obtained it in small numbers, but, so far as we know at present, 
it does not appear to be a regular pest of tea in India. However, as it 
occurs in the Tea-Districts and is a potential pest of tea, we had better 
leave it on the Pest-List for the present. 

In Southern India, however, we get another leaf-r oiler on tea. AVe' 
liave specimens reared from larvae found twisting tea-leaves in the 
Nilgiris. But this species is Laspeyresm leucosloma. How far it is 
a regular pest I cannot say. If Mr. Anstead will try to procure us some 
specimens of these tea-rollers in Southern India, it wull doubtless help 
out our present knowledge on this point. 

I will try to get some specimens. 

The next insect on the list is Contheyh rotunda, a small Limacodid 
moth, which was sent in to us recently by Mr. Anstead as damaging tea 
in the AVynaad. It is rather interesting, because this same species,, 
which is apparently rather a rarity as a rule, suddenly appeared about a 
year ago as a pest of 'coconut in Malabar. Like a good many of these 
Liinacodids, it probabl}^ feeds on various trees and plants and may 
occur on almost anything and, when it does occur, it appears in large 
numbers and does considerable damage for a generation or two, after 
which it disappears again. I do not think it is likely to occur regularly 
as a pest of tea. 
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It is said to be very bad in the AVynaad over snmll areas but I have Mr, Anstead. 
not seen it myself. 

The next insect is Dast^chira {Okne) mmhsa. It is a poly phagous Mr. Fletcher, 
insect, occurring on tea occasionally as a minor pest, but does not appear 
to bo of imich importance. 

The next tea-pest is Andraca hipunclnta, which occurs in Assam, 

(‘achar and Sylhet as a serious pest of tea. There are two broods, in 
Janiiarv-Febi'uary and in April-May. The whole of the leaves may be 
eaten off, leaving the tea-bushes stripped. The larvin occur in con- 
spicuous ehisters and may be hand-picked. 

Yes ; they cau be collected by hand easily and iiothing else requires Mr. Andrews, 
to bo done. 

\A'o now como to two woovils, both recontly doscribod by Dr. Marshall Mr. Fletcher, 
and stated to do damage to toa-bushes in Assam. They are, (1) Pkytos- 
caphus dissiifiUis, recorded on young tea-shoots in As.sam and (2) Cori~ 
gel us bidchluluSf recorded as a serious pest of tea in Assam and also 
occurring in Iq^per Burma. Peihaps Mr. .Andrews can tell us sometliing 
about them. 

In Assam Corigetus is found on leaves but no control measures are Mr. Andrews, 
practised because no satisfactory measure has been devised so far. In 
the ca.se of old trees the damage done is ncgdigible, because the tender 
leaves alone are eaten. 

That brings us to the end of the leaf-eating pests of tea. Has any Mr. Fletcher, 
one any other leaf-eating tea pests for discussion ? [To this question 
thcf ' wus no i'epbj.] Then wc will proceed with the boring insects which 
attack tea and with the borers we will include the bark-eaters also. 

I have the following species on my List, viz, : — 

Xij lebo r ii s jorn im tus, 

Zeuzera cofjc(jc. 

Ph (issus Hi a la ba r w u s . 

Coelosterna scahrator. 

Arheki dea. 

A rheh quadrinotaia. 

Of these we have lately had some inquiries from Ceylon regarding 
the occurrence in India of XijUhorus fornicatust the well-known Shot- 
hole borer of Ceylon, and we can only say that at present it seems 
rather doubtful whether this insect occurs in India at all. 

Zeuzera coffece^ the “ Red Borer ’’ o^ the Coffee Districts, occurs in 
tea as well as in various other plants. We have, for example, a record 
of its occurrence in cotton in Burma. I have seen it in tea in f/eylon 
and it occurs, boring in tea, throughout North-East India but is scarcely 
-a serious pest. 
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Phassus malabaricus was reared from a larva found eating the roots 
of a tea-bush in Southern India, but is not a specific pest of tea, so far 
as I know. 

Coelosterna scabrator is recorded by Watt and Mann as found on tea 
in Assam but is not a pest, I think. 

We come now to the species of Arhela^ known as Bark-eating Borers 
of tea in Assam. Mr. Antram wrote a bulletin on these insects and 
perhaps Mr. Andrews will tell us some more about them. 

Botli Arbela dea and A. quadrinotata occur in tea-gardens in North- 
East India. It has been found that the application of Soda w'ashes is 
very effective in controlling them. After such treatment the cater- 
pillars do not eat the bark. 

Can you tell us something more about these washes, and how they are 
applied ? 

Any of the following three solutions may be used : — 


(1) Cauhtic Soda (98 piT cent.) 

• 

. 2 lb. 

Water ...... 


, 10 gallons. 

(2) Wasliinp; Soda . . . . 


. 7 lb. 

Quicklime 


. 2 lb. 

Water ..... 


. 10 gallons . 

(:)) Soda Ash 


. 2i lb. 

Quicklime . . . . . 


. 2“ lb. 

Water ...... 


. 10 gallons. 


The soda wash may be applied by means of a brass spraying machine or^ 
better, by means of a swab of cloth at the end of a short bamboo stick. 

We now come to the various sucking insects, bugs, and scales, which 
attack tea, and with these we may consider a few miscellaneous pesta- 
such as mites and eelworms. On my list I have ‘ 

Pcocilocoris htus. 

Helo'peltis theivora. 

Helopeltis antonii. 

Dis'phindus humeralis . 

Empoasca flavescens, 

Lecanium JiemispJmerimin, 

Lecanium nigrum . . 

Aspidiotus camellice. 

Chionaspis imnni. 

Hemichionaspis thece. 

Aphids. 

Thrips. 

Teiranychus hiocuMm. 

Phytoptus carinatus. 

Eelworms. 
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Pcecilocoris htus is a large Pentatomid bug which is apparently 
confined to North-East India. 

The damage it docs in North-East India seems to be problematical. Mr. Andrews. 

Is it not an agent for damage to tea-seeds by a fungus ? Mr. Fletcher. 

Yes ; there is a fungus which gets into the tea -seeds through the Mr. Andrews, 
punctures made by the bugs, but this fungus is also found in seeds which 
have not been punctured. 

And as regards control ? Mr. Fletcher. 

Control is simple and consists only in hand-collection of the bugs and Mr. Andrews, 
killing them. 

We null go on to IleJopeJfis and Dispkinchis. Tliere has been con- Mr. Fletcher, 
siderable confusion witli regard to the various species of HclopeUis 
found on tea, and their distinctions were dealt with by Dr. Mann in Vol. 

I of our Entomological Moinoir.s. Roughly speaking I believe that in 
North-East India the common “ nios<juito-bliglit of tea is Ihiopvltis 
ihcivora, wlicreas in South India we get Uelopdt^s antonw and doubtless 
Disphinctits humeraUn is often mixed up with this. It is possible that 
Helopelfis cinchoncp also occurs in Southern India, hut we shall have to 
study a good deal of material in good condition before we can say jnucfi 
about its identitv. I have not myself seen HelopeUls on tea in India, 

BO I will ask Mr. Anstead and Mr. Andrews to tell us their ox[)eiiences. 

In .Southern India HehpeHis is wmr.st in the monsoon. Spraying is Mr. Anstead. 
out of the question then, but hand-catching is of some use. It also 
flouri.shes on a kind of wild palm, and removal of these tre(“s is useful. 

It also feeds on Cinchona. In the Wynaad one finds a bush infe.sted 
here and there, but it never does any appreciable damage. 

Spraying on a large scale is impossible in North-East India. When Mr. Andrews. 
llehpeVis occurs in isolated patches, spraying with lime and sulphur 
combined with plucking of bushes outside and inside does sonn^ good. 

Many spray materials have been tried against HdopelliSyhwt none can bo 
used .successfully ona large scale, owing tothe la hour conditions, shortage 
of water, the fact that Ildopdds is at its w’orst during the rainy season, 
when spray materials are ra2>idly w'ashcd off, etc. Also, none of the 
spray materials tried have been found to be really efficacious even 
under favourable conditions. The fact that the bushes are growm for 
the young leaves, which are the most tender parts of the plant, is a diffi- 
culty ; how much so might be gathered from the fact that the first stage 
larva can resist a formalin solution of twuce the strength w^hich would 
burn the young shoots badly. How'ever, spraying wuth lime-.sulphur 
solution has been found beneficialin some estates where only small patches 
of tea w’ere affected, but a second spraying is invariably necessary eight 
days later to deal with individuals which w^ere in the egg stage at the 
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time of the firnt application, and the spraying, wherever possible, is 
usually supplemented by plucking off all young shoots, care being taken 
to pluck those in the heart of the bush as well as on the plucking surface. 
Hand-catching by small boys is almost universal. 

A study of the distribution of this pest brings out several curious facts. 
It occurs, at its worst, in the Terai and Duars, and in those parts of 
Cachar, Sylhet and Assam \vhich approximate to the hills, and where 
there is a liability to dull, rainy weather, with absence of sunshine and 
heavy rain for long intervals. This sort of weather is exceptionally 
favourable for the development of Helopeltis, and it has been found 
possible, by plotting curves based on the number of rainy days, and 
the amount of fall per day, to correlate conditions and intensity of 
attack. In the Duars there are two distinct types of soil. One is a 
grey loamy soil, the other a stiff red clay. It was noticed that most 
of the badly affected gardens were on the grey loam, gardens on the red 
clay being much less liable to attack in most cases. Examination of the 
analyses of typical samples of these soil types showed that the ratio of 
available potash to available phosphoric acid was high in the red clay 
soils and low in the grey loams. Samples from red clay soils which were 
becoming liable to attack were found to occupy an intermediate posi- 
tion. In Cachar Helopeltis attack is worst on the hheels, least on the 
red teehs and here, again, the same differences in the ratio were found 
to obtain. Experiments Avere therefore carried out. to ascertain whether, 
by increasing this ratio, the bushes in a soil could be rendered less liable 
to attack. The first experiment, carried out in a garden in Cachar, 
consisted in the application of sulphate of potash, and this gave excel- 
lent results, even though the potash was applied towards the end of the 
season. During the next season an extended series of experiments 
was drawn up, to be carried out on estates in the Duars and Cachar. 
Owing to the outbreak of War, the series could not be carried out in 
iolo, but beneficial results were obtained, on both the red clay soils and 
on the grey loams, in certain cases. Last season further experiments 
Avere carried out, and it is significant that, on estates where results had 
been obtained before, similar results were again obtained. Thus evidence 
has been obtained to show that an addition of potash, in a readily soluble 
form, to a soil, will, under certain conditions, produce a decrease in the 
liability of the bushes growing in the soil to Helopeltis attack. One 
of the conditions necessary for this treatment to b& effective appears to 
be a shortage of total potash in the soil. In the case of the grey loam of 
the Duars, however, we find that while the total amount of potash in 
the soil tends to be slightly on the high side, and the total amount of 
phosphoric acid tends to be on the low side, the available ” quantity 
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of potash is low, in some soils of this type bein^ merely a trace while 
the " available ” quantity of phosphoric acid is exceedingly high, more 
60 than in any other soil in tea. Addition of potash to such a soil is not 
of great value, and it would seem that it is fixed, and rendered n on- 
available almost as soon as it is added. The problem before us, therefore, 
i.s to discover the factor or factors which bring about the fixation and 
liberation of potash and phosphoric a chi in the soil, and future work 
is to be directed to this end. 

The soil, of course, does not act directly on //c/o/h'/Zl'?. but Jiiust act 
indirectly through the bush. An inquiry was therefore inslitiued to 
ascertain whether aiiy relation could be traced between tlie attack of 
the ]>est and the composition of the leaf on the bush, which could be 
correlated with differences in the soil. Samples of leaf were taken from 
thiee estates at intervals of a fortnight throughout the sanje season 
and anaivsed. On one estate, II do pelt in, though serious in some years, 
did not appear that season. On the second estate the jx^st was .scriniis, 
and became more so as the season progressed, but the area luwer reached 
a stage at which it failed to give leaf. On the third estate the busluvs 
sKut up entirely at the end of August. The results were exceedingly 
interesting. On the first estate the ratio of j)otash to phosphoric acid 
remained fairly constant throughout the season. On tli(^ second estate 
this ratio gradually increased, the rate of increase becoming greater as 
end of the season was approached. On the third estate the ratio increased 
.still more rapidly, and in August this increase w'as so rapid that the 
curve became almost vertical. This experiment needs to be rej)eatod, 
and the differences observed are rather the result of attack than the, 
cause of it, but here again the ratio of potash to phosphoric acid is seen 
to have a bearing on the question. 

Experiments have also been tried, by injection of bu.shes with soluble 
mineral salts, and by keeping plucked shoots with the cut end of the stalk 
immersed in different solution, to see whether differences in liability to 
attack could be brought about. Differences have been observed, b\it 
the experiments have not yet been carried far enough for any definite 
statement to be made. 

In Southern India the case is entirely opposite. The larger quantity Mr. Anstead. 
of soluble phosphate gives the best results. 

The ratio is the chief point. Mr. Andrews. 

I mean ‘‘ ratio by the soluble phosphate ”. The composition of Mr. Anstead. 
the soil varies considerably in the Planting Districts in Southern India. 
Consequently soil surveys are the first necessity. For w^ant of exact 
information on this point, several manurial experiments arc vitiated. 
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At Coimbatore Hehfeliis antonii breeds on Nim shoots, as described 
in my note in the AgriculluTol Journal. 

At Tezpur Hehfeliis (theivora) has also been found breeding on 
mango. 

We will go on to Emfoasca flavescens, which is said to occur abun- 
dantly on tea in Assam and the Duars. Doubtless Mr. Andrews can 
tell us about that. 

It is found all over the Hills in North-East India. The leaves of the 
attacked bushes get a peculiar flavour which improves the quality of 
the tea made from them. In the Plains this insect does not give such a 
marked flavour and may do harm. In one instance, three years ago, 
E7nfoasca suddenly appeared in the middle of a 5,000 acre block of tea 
in A.ssam in June, and completely checked the growth on one section. 
It had not been known there before for at least twenty years back ; it 
never spread to any other section ; it lifted in July, and has not 
reappeared since. Why it apeared, where it came from, and why it 
has never reappeared, I can not say. 

We will go on to Scale Insects, on which there is a paper by Green 
and Mann in Vol. I of our Entomological ^lenioirs. 

In Southern India the worst scale is Aspidiotus c/imelliae, which is 
very troublesome on young plants. Spraying is the best remedy and 
this is easy on young plants. 

Chionaspis inanni is another bad pest of tea-bushes. It interferes 
with the ordinary processes of digestion of the plant ; as a result of the 
attack the shoots get starved below the point of attack. It is serious 
in the Darjiling District only. The application of Soda Mash in the 
Cold Meat her is the best remedy. 

In South India, Pink and Purple Mites do more harm to the tea 
than any other mites. Spraying is very difficult as a control-measure. 

Red Spider is bad in North-East India. Lime-Sulphur has been 
found to be the best treatment and, if well prepared and well applied, 
is successful cent, per cent. Soap solution is also useful and soaps 
containing a higher percentage of Sodium Silicate give better results 
than purer soaps. 

Can you tell us something about the Lime-sulphur treatment ; how 
the spray is prepared and applied ? 

A stock solution is made of 20 lb. Quicklime, 22|lb. Sulphur, and 
50 gallons of water. This is diluted to one in ten with water and applied 
by means of a Sprayer. The best machine for the purpose is the Holder 
Knapsack Sprayer, made of Virex ’’ brass alloy. Copper vessels- 
should not be used. 
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The difficulty with all these spraying materials is to secure a standard Mr, Anstead. 
uniform quality. Samples submitted for trial may be good, but sub- 
sequent supplies do not always reach the same standard. 

That is our experience also. Mr. Fletcher. 

[Various delegates gave examples, and the general opinion of the Meeting 
teas to the effect that a proper standardization of all proprietor g insecticides 
in India is of great iingmrtance.] 

Aphids are very bad in nurseries in Southern India. Anstead. 

And in North-East India. Andrews. 

Tobacco and Soap .sprays seem to be indicated. Mr- Fletcher. 

Thrips is bad in Darjiling and the Plains. There are two varieties ; Mr, Andrews, 
one the Black Thrips and the other the Common Thrips. The lifehistorv 
of the Common Thrips is as follows :~the egg is laid inside the young 
leaf ; it is very minute, and invisible to the naked eye ; the larval stage 
appears to go on for three weeks or more ; the pupa is found in the soil ; 
the adults appear in May and it appears that there are not more than 
two broods in the year. Several spray mixtures have been tried 

(1) Cook’s (?) Nicotine. 

(2) Lime Sulphur. 

(3) X E X. 

(4) Katakilia. 

(5) Crude Oil Emulsion. 

Of these, X E X was found to be the best. The composition of this 
suKstance is not definitely known, but tlie active ingredient was found 
to be acid, and of a fatty nature. In trials, the incidence of the pest 
was reduced to 5 per cent, in treated plots as compared with 50 per cent, 
in untreated controls. 

Lime Sulphur was found to be the ne.xt best, and Nicotine Solution 
came next. Katakilia and Crude Oil Emulsion were not found to give 
good re.su Its. 

As the larva? enter the soil to pupate and apparently remain there Mr. Fletcher, 
for some tune, could not cultural methods be employed successfully 
in the sprinif month.s? 

Thi.s will be useful but only if done before May when the adults emerge, Mr. Andrews, 
and if the cultivation is deep enough to reach the firm soil in which 
the larvae pupate. 

Regarding the Black Thrips, the egg has not been found so far, Mr. Andrews, 
but the larva is kuown ; the pupa is found in the lichen on the bushes, 
and there are probably two broods in the year. 

Soda Wash is the best method because it removes all the lichen 
which gives shelter to the pupa. 

Any more pests of tea ? 


Mr. Fletcber. 



28 


THOCEEDINGS OF THE SECOXD ENTOMOLOGICAL MEETING 


Mr. Andrews. 


Mr. Fletcher. 


Mr. Fletcher. 


Another mite, as yet unidentified, ^Yhich is usually a minor pest, 
did great damage last year in the Terai. The damage caused is much 
like the effects of Canker. 

That brings us to the end of Tea-pests. Of course, I know that most 
of you are not directly concerned with pests of tea as such, but many of 
these insects are not confined to tea and this discussion has brought out 
many points of general interest, such as the connection between soil- 
contents and the incidence of Helo'peUis and the value of spraying and 
other insecticidal methods. I am sure that we are ail indebted to Mr. 
Andrews for the information he has given ns. We will now consider the 
pests of Coffee. 


Coffee {Cofjea arahica.) 

We will take first the leaf-eating species : — 

Eslicjmene lactinea. 

Creatonotus (jamjis. 

Olene mendosa. 

Parasa h'pido. 

Beli'ppa jerriKjinea. 

Homma cofjearia. 

Aidarches miliaris. 

Leaf-miner. 

Syinpiezomias jrater, 

Sympiezomias cretaceus. 

Serica pruinosa. 

None of these are of any great importance as pests of coffee in India. 

Estiymene ladinea, Creatonotus gangis, Olene niendosa and Parasa 
lepida are all examples of polyphagous species which may occur 
sporadically on coffee. 

Belippa lerruginea (laleana) is the curious, squat, rounded, pale 
green, gelatinous, slug-like larva which is found commonly on coffee- 
leaves. It occurs in some numbers in Coorg, but cannot be said to 
do damage, so far as I know. 

Homvna coffearia probably breeds on coffee in Coorg because, as I 
told you when discussing this species in connection with tea, I took 
examples at Pollibetta, where they must have bred on coffee. However, 
we know nothing of its occurrence as a pest of coffee in India. 

Aularclies miliar is is aonietimes found in large numbers on Coffee 
Estates, usually on paths or in open spaces. They apparently congregate 
for pairing and are sluggish and fairly easily killed by beating with 
sticks or any similar simple means. The immature hoppers are found 
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on the coffee-bushes and may do a little damage at times, but Aularches 
can hardlv be classed as a bad pest of coffee. 

Then there is a Leaf-miner which is quite common in the Coffee 
Districts in h^outhern India. It is probably a fly b\it I have never been 
able to rear anything out, although I have collected scores if not hundreds 
of mined leaves. It is more of a curiosity than a pest, but I mention 
it in case any of you may be able to rear it out successfully. 

Then there are the two weevils, Stjmpiezomids frater and •S. crettweus, 
which occur on coffee-bushes in Southern India and nibble the leaves ; 
but they are scarcely pests. 

Serica pruiaosa has also been reported (I.M.N. III. 117) as defoliating 
coffee-bushes at Devikulain in the Madura District in June 1892 and also 
in Travancore (I.M.N. III. No. G p. 3). 

^ Then we come to pests of Coffee-seedlings, and here we jneet with 
two serious pests : — 

Ei(.i'oa mjvds 

Pse^f(h)coccu$ [Dad f/Io pins) citri. 

Euxoa segdis is a common cut- worm in the Hills of Southern India 
and has been recorded as doing serious damage to Coffee-seedlings in 
Mysore. 

Apterite has been tried and found useful in sueh cases. Mr. Austead. 

Usually in the case of these cut-worms, mechanical measures, such Mr. Fletcher, 
as grubbing up the soil with a stick and collecting the larvag give the 
best results. 

Pseadococcus citri is sometimes a bad pest of young coffee-plants Mr. Fletcher, 
especially after they have been planted out. Wlien in »South Coor‘r I 
saw a good many cases of this, and in some cases at all evumts Apterite 
had been used quite succc.ssfully. 

Dadijhphis is particularly bad in South Coorg, and Apterite lias been Mr. Anstead, 
tried there with great success. It is applied, generally before the mon- 
soon, in ring.s about an inch deep around the seedlings. 

Has anyone else tried Apterite ? Mr. Fletcher. 

I have tried it against Ground-beetles but did not find it of much use. Mr. Ghosh. 

Besides Psendococcus, we ha\e. several insects which attack the roots Mr. Fletcher, 
of coffee-bu.shes although we know very little about tliein. There are 
several Melolonthid grubs, one of ^^'hich is probably Ilolotrichia conjeria, 
which Mr. Austead has sent us from Santikoppa, in North Coorg. Cica- 
das, again, emerge in some districts in enormous numbers from the ground 
in ceitain years, and, although we really know nothing of their lifehis- 
tories in India, we may presume judging from the records of lifehistoric.s 
in other parts of the 'World, that they spend their early stages as root- 
feeders and therefore may do damage to coffee. It seems very probable 
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that we may have in Southern India some long-lived species comparable 
to the well known “ 17-year Cicada ” of North America, but exact 
records of the emergence of large swarms are required. 

We'^will go on to the Boring Pests of Coffee. These include 
Xylotrechus quadrifes 
Zeuzera coffees 
Collyrine beetles. 

Of these Xylotrechus quadri'pes, the “ White Borer ” of the Coffee 
Planters, is by far the worst pest and did a tremendous amount of damage 
two years ago in South Coorg. On one group of estates, of about 500 
acres, approximately 100,000 coffee-bushes had to be taken out and 
destroyed, and of course replaced by young plants, and all this des- 
truction occurred in one season. That will give you some idea of the 
damage doiie. I visited Coorg in connection with this at the end of 
1915 and did some work on the lifehistory of the beetle and control- 
]neasures but, before discussing these, I will ask the IMysore delegate 
to give us their experiences. 

I will ask Mr. Kunhi Kannan to give an account. 

Xylotrechus quadrifes is a very bad pest of coffee in all areas in Mysore 
where coffee is grown. An alternative food- plant has been found by 
Dr. Coleman, but I forget its name. [Name has since been given as 
Oka dioica Eoxb.] 

AVas it Wendlandia ? There is a Wendlandia {notoniana) common 
around Mercara which I thought, when I Avas there, Avas a probable 
food-plant of Xylotrechus, although I did not actually find any larvae in 
it, 

I cannot remember the name. 

The eggs are laid in the bark in cracks and crevices. 

Here is an unpublished coloured plate, which Avas done here from my 
material brought back from Coorg. It shoAvs the egg and all stages and 
method of attack, and may help to illustrate your account. 

The egg takes six to nine days to hatch in Mysore. The grub bores 
into the tree and penetration takes a circuitous route to reach the wood. 
The larva Ua’Cs fox nearly a year. Young trees, of four to five or six 
years, are damaged most and these trees cannot survive the attack. 

As regards remedial measures, scrubbing the bushes is the only satis- 
factory thing to do, and this should be done once in the middle of Novem- 
ber and again at the end of the month. Coconut brushes have been found 
to be the best to use for scrubbing. These brushes are made from husks 
of coconuts cut in, two transversely ; the cut ends are then beaten out 
and made into a sort of brush. The idea in scrubbing is to kill all the 
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and the youn<j larvse that have not yet penetrated into the trees. 
Experiments to test the relative efficacy of (1) 8crubl)ing and (‘2) Scrub- 
bing and whitewashing have been conducted over nearly 4,()00 plants. 

The results will be available next cold weather. 

The beetles are found in the sprijig also. Is there a second brood ? Mr. Anstead. 

That is only a case of deferred emergence. 

Have you found any natural enemies of Xylofrecluis ? Fletcher. 

Two Hymen opterous parasites have been noticed. Their eggs arc Mr. Kunhi 
apparently laid on the grub when it is just below the bark. .\iiK)ngst 
birds also, the Blue JJarbet extract .s the larvje by peeling off the bark. 

Nearly ten per cent, of trees pulled out by planters for borer have ])oen 
found to have had the larvic extracted in this way. 

I liave seen a ])lue Ichneumonid luinting over the bushes as if in Mr. Fletcher, 
se arch of gnibs ; unfortunately I was not able to obtain 

specimens, but it was probably Xylo}wmus c(rrHk.^C€)is, 

Regarding birds, one often sees bushes ripped open by birds, and the 
j)laiiters sav that they extract tlie grubs of Xt/Jotn'chus. I cannot say 
uhat the birds are, but I imagine that they are woodpeckers of sorts. 

Hut the j)oint that strikes one in the Coffee Districts, in Coorg at least, 
is the great scarcity of birds. This is undoubtediy duo largely to the 
fact tliat tlic Anus Act does not apply to Coorgs and that the jungle 
tribes em])lov(d on estates carry bows and shoot and eat every bird 
thev call knock down. It is quite common, in walking along a path 
tliroiigh the coffee, to come across a few stones put together, with tlie 
remains of a fire and a few feathers scattered on the ground, to show 
wher(i some small bird has been knocked down and cooked and eaten on 
the spot. 8o I do not think that birds are a viwy impoitant factor 
ill cliecking Xylotrechus, and as regards parasites these do not seeni to bo 
at all common. 


If wc have heavy showers at the time eggs are being laid, the damage Mr. Kunhi 
caused by these beetles in the following season will be much less. Kaauan. 

Are the eggs so loosely laid on the bark that they are washed away Mr. Ghosh, 
by rain ? 

T cannot explain this, but that is the general experience. I believe Kunhi 
that the result is due to the constant dripping of water along the trunks 
during the heavy rains. 

Would not the effect of rainy weather tend to reduce ovi position, as Fletcher, 

tlie female beetles only fly freely on warm, sunny days ? I should think 
that is a more likely explanation. 

As regards the eggs, they are thrust right into the bark, usually 
under the loose scales that one finds on older coffee-bushes and would 
Jiot be likely to be affected very directly by rain. 
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Have you tried the effect of any deterrents to prevent egg-laying ?' 

Several deterrents have been tried, but not a single one has been 
found successful. 

That was my experience in Coorg also. On one estate where Jeye’s- 
Fluid used, I examined some bushes about a week after it had been 
applied and had little difficulty in finding healthy eggs under the bark. 
All these deterrent washes only seem effective so long as they retain a 
strong smell over the stems and branches. 

Can you tell us how many eggs are laid by each female beetle ? 

I cannot give any exact figures for oviposition, but by dissection I 
have found more than one hundred eggs in one beetle. 

Probably about one hundred is the normal number. In one female 
which I dissected I found eggs, mostly large and well-formed but 
about twenty-five per cent, were still small and undeveloped ; this female,, 
however, was caught as an adult and may already have laid some of 
its eggs. 

Regarding the eggs, these are of indeterminate shape, long, rounded 
at the ends, white, and soft, and look rather like minute rice-grains. 
They are thrust singly, or in little groups of six or eight, inside cracks 
and under the bark ; they are rarely visible without removing the scales 
of bark and are very rarely laid externally. Eggs laid on 1st November 
1915 hatched out on Pith November, thus taking eleven days ; but 
these eggs were kept all the time in the shade, so took perhaps a little 
longer than usual. The young larva bores into the stem either under 
or alongside the place where the egg was laid, or not far off (perhaps 
a (juarter-of-an-inch). It bores in rapidly and soon only the tip of 
it.s tail i.s visible. It first of all bores a gallery around the stem ju.st 
under the bark and produces a ridge over its gallery which looks just 
as if a wire had been thrust under the bark ; later on the bark usually 
cracks across the top of this ridge and makes it more conspicuous. 
You will sec what I mean in the coloured plate. Then the larva bores 
into the solid wood and seems to burrow about more or less indiscri- 
minately. ilr. Kunhi Kannan has just told us that the life-cycle lasts 
for a whole 3 ^ear, hut as regards that I can only say that, so far as my 
experience goes, one seems to get two emergences of beetles, one in April- 
May and the other in November, the latter being far more numerous. 
IVhether some descendants of the normal November brood emerge six 
months late, in April- May, after having taken 18 months to complete 
their lifehistory, or whether there is a definite emergence in April-May 
descended from parents which emerged the previous year in April-May 
or even whether there are two broods in the year, seems to me at present 
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rather doubtful. I started some exj3erimants at Pollibetta in Novem- 
ber 1915 with female beetles caged over young coffee-bushes, which were 
presumably unaffected, to see when the next brootl of beetles emerged, 
whether in Mav or November of last year ; but unfoitunately the experi- 
ments were upset by the departure of the planter in whose charge they 
had been placed. It is certainly the case in many of these wocnl-boring 
longicorus that the length of lifehistory is very variable and it may bo 
so with this species. The question of the length of the lifehistory is an 
important one. as we certainly require to know this exactly before being 
in a position to recommend remedial measures. 

Regarding these, so far as we know at present, the most promising 
scheme seems to be to prevent oviposition as much as possible and to 
kill the eggs and young larvae off, if eggs have been laid, before the young 
larva' have bored into the bushes. This can be done by scrubbing the 
bushes, as described by Mr. Kunhi Kannan, or by scraping off the loose 
scales of bark and so on with flat pieces of wood. It may be possible 
to find some satisfactory deterrent but, so far, nothing seems absolutely 
effective. I am rather inclined to think, from what I have seen, that 
lime-wash is of some use ; if applied at the same time as the bushes are 
scraped, it has the further advantage of marking clearly those bushes 
which have been treated, as they stand out quite clearly and the 
work is easily checked over. For this reason I should be inclined to 
recommend the addition of lime-wash to any deterrent that may be 
applied. Some Coffee-planters have told me that limo-wash binds the 
tree, preventing the formation of new wood ; but other Planters, of equal 
or greater experience, have told me that no such effect is produced. 

One other control-measure, which I personally am rather in favour 
of, is the catching of the adult beetles. As we said just now, each 
female beetle (or, at any rate, each large female ; for they vary enormously 
in size) may lay one hundred eggs and, even allowing for the fact that a 
proportion of captures will be males and of the females caught many will 
have laid a proportion of their eggs and that many eggs may be laid on 
one bush, we may safely say that every beetle caught and killed means a 
corfee-bush saved. There are, I know, objections to this by the Planters, 
who say that it is not practicable, but it certainly seems to me that this 
should be done. 

The collection of beetles, on a basis of rewards paid for catches, Mr. Eonhi 
has not been found successful on two estates whore it was tried in 1915. Kannan. 
The difficulty was to find the beetles. 

Instead of getting these beetles! the boys frequently bring in all Mr. Anitead. 
sorts of other insects. There is also the objection that they will naturally 
collect the beetles where these are most plentiful, so that a Planter may 
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be asked to pay rewards for beetles caught beyond the limits of his own 
Estate. 

I have heard both these objections advanced by Coffee-planters. 
As regards the recognition of the Coffee-borer beetles, there is a diffi- 
culty, and I have even come across Planters in two Coffee-Districts, 
who knew the Borer grub well but had not the least idea what the beetle 
looked like. I have even had Auhrckes sent in to me by a Coffee- 
planter with a request for information as to whether it was the Borer, 
But with a little trouble there should be no difficulty in recognizing 
Xylolrechus. As a matter of fact, when I was in Coorg in November 
1915, we showed some beetles to a gang of small boys and sent them out 
w ith bottles to hunt for these beetles, and they brought in a very large 
number, practically all Xylotrechus qmdrij>es. As regards the collect- 
ing of the beetles outside Estate limits to earn rewards, I think this 
.should easily be arranged with a little supervision. 

Another species which one finds in Mysore is Xyhtrechus subsciitel’ 
hi as. This looks very like X. quadripes but does not lay eggs in the 
coffee- bushes. 

Xyhtrechus suhscutelhtus occurs in Coorg also, and I had a few brought 
in mixed up with quadripes. There is also a Mordellid beetle which 
is a most exact mimic of A", quadripes. Such species certainly could not 
be distinguished except by an entomologist, but the small proportion 
of such species brought in would not, in my opinion, invalidate the 
desirability of collection of Borer beetles. 

We will go on to Zeuzera coffee, the “ Red Borer ” of the Coffee- 
planters. It occurs in all the Coffee-Districts, but does not seem to 
be very common as a rule. 

It is not a very important pest of the coffee-lyishes nor is it difficult 
to tackle. The branches that contain the borer die back and so may 
easily be located and lopped off. 

Then there are the Collyrine Tiger-beetles whose larvae are some- 
times found boring in coffee twigs. But they are not pests as far as we 
know. 


We \vill go to the Sucking Insects found on coffee. On my list I 
have : — 


Antestiacruciata 
Coccus viridis 
PsfAfdrcoccus citri 
Pulvimria psidii 


Lecan iam hetnispheer icum 
. nigrum 
., olere. 
Chionaspis biclavis. 


Of these, Coccus viridis or Leva ni am viride, the “ Green scale 
is by far the most important, and as some work has been done on this in 
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Mysore lately I will ask Mr. Kunlii Kaiinau to yove us some information 
alxiut it. 

Tlii.s insect passes through three moults before attaining the adult Mr. Kunhi 
stage. A peculiar liabit in moulting has been observed iji the case 
this insect, that it casts off only the ventral skin and not tlio dorsal. 

The individual lifehi story takes about four months, about om^andoi- 
half months of this time being retjuired to reach the adult stage. 

WHiat is the length of period during which young individuals caii live Mr, Fletcher, 
before reaching a suitable food'])Iant ? 

They live for three or four d*ays. Mr. Kunhi 

Kannan. 

When I was in Coorgin May 1914 I collecteil some cofTec-leaves infest- Mr. Fletcher, 
ed with this Scale and young ones emerged in the bo.xes in wluch the 
leaves were. These boxes wore carried by me when I left Coorg, and 
young ones were still alive and active ten or eleven days afterwardSj 
although I was then at Poona where the weather ^yas extremely hot and 
<liy aiid the conditions apparently very unfavourable. 

The adults may live for more thaji twenty day.s without food. Mi. Kunhi 

Kannan. 

The adult.s in my boxes were apparently dead. Anyway, these Mr. Fletcher, 
figures .show how this Seale may be carried for lon^ distances even on 
dried leaves affected by it. 

Another peculiarity noted in this Scale-insect is in regard to the immbcM’ Mr. Kunhi 
of antennal joints. Mr. (Jreeii, when describing tliis species, mentioned 
seven segments of the antenna, butl havefomid in the case of bred 
.specimens tliat this number tnay be reduced to three. Further (jbserva- 
tions have .shown that there is great variation in this species, No less 
than five different forms have been obtained from different ])arts of the 
World. The number three in the antennal joints of most of the South 
Indian forms is con.stant. It ha.s therr;for(3 been described as a new 
species in a paper read by me last n)onth before the Science Congress. 

The abundant rainfall in Mysore helps to check thi.s pe.st, because during 
the monsoon months a white fungus, whicli is very destructive to this 
Scale insect, propagates very easily. A dark f\ingus, wliich appears (o 
resi.st dry weather better, is also effective. 

A paper, recently publi.shed in Java, gives interesting results of fir. Coleman, 
experiments conducted to show the relation between Ants and thi.s 
^ale. Coffee-plants v.ere grown in pots and iifty bugs were put on each 
plant and ant.s introduced into some pots whilst others were kept free 
of ants ; in the ant-infected ])ots the number of Scales doubled, whilst 
in the pots without ants their number was reduced. These ant.s keep 
parasites also from the Scales. 
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Another worker in Java, however, claims to have obtained results 
quite discordant with those I have just described. 

The persistent destruction of ants-nests in the Coffee-Districts cer- 
tainly seems to have had a marked effect on the spread of this Scale. 

Tile fact that the ants take very great care of the Coccids they attend' 
on has been observed many a time by me. In Pusa the workers of 
CEcopkylla have been noticed on several occasions removing 

the young Lecaniwn hesperidum, holding them very gently between tbeir 
mandibles, from such leaves as get withered on account of the sap 
having been drained off, on to fresh and healthy leaves. 

Wo must get on to the next insect. Antestia cruciata sometimes 
occurs in very large numbers on coffee in Southern India and is said to^ 
do considerable damage by sucking the berries. 

It is very common in the Coffee-Districts but does not do much 
damage as a rule. 

The other sucking insects do not call for much comment. We have- 
already considered Pseudococcus citri on the roots of coffee ; it is often- 
found on the young shoots but not in large numbers as a rule. The 

other Scales I have already mentioned hardly seem to be serious pests. 

* 

Rubber (Hevea brasiliensis). 

We now come to pests of Rubber. So far we seem to be fairly for- 
tunate in India in having practically no pests of this tree. In other 
rubber-growing countries things are not so satisfactory. In the Malay 
States, for example, one hears of trouble 'with a Coptotermes and in Ceylon 
there is a Slug with a curiously perverted appetite for rubber latex .. 
In Ceylon also the larva of Batocera r if bus has been recorded as boring 
ill the lower part of the stem and doing some damage. 

We have had Batocera ruhus sent in a rubber stump from the Western. 
Ghats. 

The only insect I have seen on rubber in India, as a pest of any kind, 
is Saissetia nigra. One sees a few examples of this Scale-insect on 
rubber-leaves in most districts, but it never seems to be really serious. 

Practically speaking, ive have no insect-pests on this tree. 

Cardamom (Elettaria eardamomum). 

Cardamom is grown to some extent in the Hill Districts of Southern 
India, generally at an elevation of about 4,OOO-5,O0o feet. Amongst 
insect pests we know of the follo'wing 

Attacking the stem and capsules : — 

Dichocrocis, punctife^'alis, 

Lampides el pis* 
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Cardamom Scolytid. 

In the roots : — 

// iJai'ogiv pha rom oioih's. 

Sucking ; — 

Stepkanitis 

Of these Dichocrocis puMilemlis and Lampides dpis are generally dis- 
tributed minor pests. The Cardamom Scolytid occurred n cry abundantly 
in the capsules in Coorg four or five years ago and damaged about iifty 
per cent, of the crop in some localities but does not seem to liave occurred 
again recently, 

llikirographa caminodes is known from Ceylon, but has not yet been 
definitely recorded from India ; however, it probably ocems, so we had 
bettor keep it on our Pest-list. 

Stephanitis tj/picus is a very minor pest, so far as wc know. 

Cinchona. 

Gnehona is grown in a good many Hill localities in India, but wc Mr. FletchezC 
know of few pests except in South India, 

On the leaves we get Deilepkila tierii and Sympiezomms deci}ticn.s. 

Deilephih aerii is not common on Cinchona as a rule but sometimes 
occurs and, when it does occur, may do damage by stripping o IT all the 
leave.s, especially of young trees, as I have myself seen in Ceylon. 

Sympiezomias decipieihs is a small weevil which was reported about three 
vears ago as doing considerable damage to Cinchona leaves in the 
Nilgiris ; it was then an undcscribed species and w^p know little more 
about it now. 

There are a few sucking insects. Those on my are : — 

Helopeltis atiionii. 

('occus r/rhb.s. 

A p id tot us m meU . 

Ch io ) } a sp is h Ida < ' is . 

Of these flehpeltis is usuallv common ami often does some damage. 

The Scales arc of minor importance. 

In the Darjiling District we get Helopeltis theirora (oi Cinchona. Mr. Andrews. 
Then at the roots wc get (mckchafer grubs, belonging to various Mr. Fletcher, 
species of AnomaJa and Rohirichia . 

These grubs occur in enormous numbers at roots of C^inchona in the Mr. RamakrUdma 
Nilgiris. I have visited the Cinchona Plantations and collected large Ayyar. 
numbers, and these are at present under rearing in the Insoctary at 
Coimbatore. 

And as regards control measures ? Mr. Fletcher. 

Apterite has been tried against these grubs and found successful. Mr. Anstead. 
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Camphor. 

Camphor seems to be rather free from insect pests, as we might 
indeed expect to be the case. The only insect-pest I know of is a s?nall 
Gracilai'iad {Acrocerco'ps ordhutfella)' M’hich mines the leaves. This 
was sent in to us from Mysore by Mr. Anstead as doing some damage. 

I have not been able to obtain it again. 

We will go on with the insects of a few plants which I have listed 
under the heading of ; — 

MISCELLANEOUS. 

They are hardiv crops but you may have to deal witli insects found on 
them. 

M nro SOPS A l t:sai ( H ak u I ) . 

This is a small tree which is grown commonly for its ornamental 
appearance and for the flowers. The leaves are sometimes attacked and 
considerably damaged by larvae of Metanaslria hyrtaca. 

A Thrifs is verv bad on this tree at Coimbatore. 

Kafn-tree (Pithecoloiium saman). 

The rain-tree is another miscellaneous tree, of no great value, but 
often grown as a roadside shade or ornamental tree, so that you may be 
called on to treat it for pe.sts. It does not seem to have many serious 
pest? but is sometimes bored by Arbeki and must therefore be considered 
as an alternative food-plant where this insect does damage to crop- 
trees. 

In the Duars the leaves arc stripped by the beetles of Astyats 
chrysocklorus. 

In Coimbatore on one occasion some kind of Lac was found in thick 
incrustations on the branches of this tree. 

Lantana {Lantana aadeafa). 

We now come to Lontana, about which I said something yesterday.. 
Lantana Avas originally a South American shrub Avhich Avas introduced 
as an ornamental garden-platit. 1 believe that it Avas introduced into Cey- 
lon about the year 1828 and it has presumably been in India for seventy 
or eight V years noAv. In some districts it has quite got out of hand and 
become a Aveed pest of the worst description, choking out all other vegeta- 
tion, and this has become a serious matter already in many parts of 
Southern India and Ceylon and will, I think, in the near future prov 
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even worse in North-Eastern India and Burma liy invasion of forest 
and grazing areas. It has become such a iniisanco in Coorg that it has 
been found necessarv to introduce special regulations for its control. 

I told you yesterday what is being done in India to try to find any insects 
which wiW keep it in check and Mr. Haniachandra Hao will give us a 
brief account of this work so far as he has gone. In the meaiiwliile I 
will read out the names of a few insects which are down on niv list as 
attacking Ijudana, but this list is of c'"irsc very incom[)lete in this sense 
that you will lind on h^ntanti a large number of insects which are onl\' 
casual feeders on it. 

The insects attacking the tloweis and seeds are obviously of the great- 
est importance, since Ijintami is spread, so far as we know, entirclv t)\ 
birds, chiefly mynahs, eating the ri])e fruits and dispersing the undi- 
gested seeds. So that any insects, which will check the product ion of ripe 
seeds, will tend to keep in check the spread of Luiliina, 

Attacking the flowers we find : — 

Ph/iflj( (I ia puatllidach/ln . 

A Eucosmid moth. 

Of these PJatjijjliJia pvsiUidacf)/hf, which is one of the species intro- 
duced artificially from Mexico into Haw-aii to check Ijinfano there, 
seems to occur already all over India, Burma and Ceylon wherev<‘r 
Lanlamt is found. The eggs are laid on the buds or flowers and the 
whitish, naked larva is found curled up inside the young flowers, whose 
interior is eaten out so that, instead of a large bunch of liealthy bcrri(‘s 
being formed, one finds only three or four small, unhealthy-looking 
one.s. This little moth is therefore of some use but, although (as 1 said) 
it occurs commonly wherever }’OU find iMnlanu, it is not abundant 
enough to form an effective check on the formation of fruits. 

The Eucosmid, which seems to be an un described species nearly 
allied to Lobesia aolodes, has been found by Mr. Kamachandra Kao 
around Coimbatore. 

Then there are a few sucking insects which are not confined to Ixinlam 
but which seem to occur on it in some numbers and may perhaps a flee t 
its growth by impairing the vigour of the plant, but these sucking in- 
sects are not so useful as those which destroy the flowers. They are : — 

Piezodonis ruhroiGseia t \t s . 

Phut ia tdridicollis . 

Plauda fimbriala. 

and of these the species of Plauda seem especially attached to Ijanlatm 
and may perhap.s do a little good. 

The work of investigation of Lanfana insects has only been in pro- Mr. RAmaohandra 
gress for a very short time, about two months, and it ia rather premature Itao. 
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to say much about it as yet. I have made a start at this work at Coim- 
batore and have examined Lantana and collected and reared out the 
insects found on it at and around Coimbatore. A very large number 
of insects are found on Lantana, and of these Flabiftilia 'pusillidactyla 
and the Eucosmid seem at present the most promising. 

[ A Coloured flute showing the lifehistory of Phtyptilia jmsillidaclyla 
was ecchihited^] 

Will any of the indigenous insects be able to exercise any more influ- 
ence, than they are at present, in checking Lantana ? 

Probably in some unknown corner of the country are some insects 
which form an efficient check. The question certainly requires investiga- 
tion and, if any such insects are found, we can introduce them to other 
localities. 

That is of course the object of the present investigation. 

At Bangalore in my compound I found an isolated plant of Lantana 
badly affected by a white Scale-insect. This Scale kills back the shoots 
on which it occurs. 

I expect the Scale you refer to is Ortkezia imignis. I have not seen 
this in India, but I have seen it in Ceylon and it certainly does kill back 
the Lantana. The affected shoots die back and become black, as if 
scorched, but the Scale seems to occur only in patches and can hardly be 
looked on as an effective check. Besides," it is not confined to Lantana 
but has a very wide range of food-plants, and is often a very bad pest of 
cultivated plants. I have here Essig’s '' Injurious and Beneficial In- 
sects of California ”, in which you will see figures of this Scale, and 
I will just read out what he says about its food-plants : — 

“ Is especially destructive to Coleus spp. It also attacks Amur- 
anthus sp., Chrysanthemum, Lantana, Verbena, IfomoeUy 
Thunhergia, StrobilantJies ” [there are plenty of wild species 
of Strohilanihes in the Hills of South India], '' Achillea, 
Salvia, Cuphea, Capsicum, Ageratum ” [the common “ White 
weed ” of the Planting Districts], “ Vernonia, Gardenia, 
Lonicera, Citrus sp., tea, stra\vberry and tomato ”, 

BO I don’t think that is an insect to be encouraged in any case. 

In connection with Mr. Ramachandra Rao’s work, I think it will help 
us considerably if all the Entomological Assistants in the Provinces 
will gather together any information they can about Lantana in their 
several Provinces — its present distribution, whetiuer it is spreading or 
decreasing in any areas, and any facts about insects found on it. If 
you will make a start now and get this information together, it will 
be available when Mr. Ramachandra Rao comes around later on to 
make his investigations locally. 
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Prickly Pear sp.). 

Prickly Pear comes in much the same category as Lantana as it is Mr. Fletcher, 
liable to become a weed-pest when it gets out of hand. It is not looked 
on as a nuisance, however, in most parts of India, so that we are not 
concerned wdth it to any great extent, but, as you may remember, the 
Queensland Government sent out a special Commission about five years 
ago to investigate the possibility of introducing insects into Australia 
to keep it in check there. I tell you of this just to remind you that, 
if you should come across any insects killing back Prickly Pear, tliey 
are of some economic interest and we should like to know more about 
them. We do not seem to have any insects checking Prickly Pear to 
any great extent in India, and about the only ones I know of are Meloid 
beetles, which eat the flowers, and a Scale-insect, Biaspis cchinocacli^ 
which occurs in Bombay. There are also a few other Seales to be found 
but they seem to exercise no check on the plant. 

We will now go on to the 

LEGUMINOUS FIELD-CROPS, 

under which we will discuss the various Pulses and Green-mamire crops 
and also Indigo and a few other cultivated plants. It is, I think, most 
convenient to take these together, as their pests are very similar in many 
cases. 

INDIQV^ (Tur, Arhar, Red Gram), 

A very large number of insects are found on this plant and undoubtedly Mr. Fletcher, 
they do a great deal of damage in the aggregate although there are few 
which occur in destructive numbers as a rule. We will take the Lcaf- 
'Cating insects first of all. Of these I have on my list : — 

FAicosma crilica. 

Adijcm lateralis. 

M {/llocer as 11- pusiulaius (iiuu-^Aosus). 

GraciUo rla soijelh . 

Cyphostirha coenilca. 

M ono J epta s ig>n ala. 

Stauropiu alfernus. 

Episennas hcertrf. 

Megaehile anthraeinn. 

Mer^ackik disjuncta. 

Solenopsis geminata. 

Meranoplus bicolor. 

We will take these one by one. 
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Eucosma critica, hitherto called Eucelis critica in Indian entomologi- 
cal hterature, occurs fairly commonly in most parts of India, the larva 
bunching up the shoots and leaves. 

It occurs all over Madras as a minor pest. 

It occurs in Bombay as a minor pest. 

It is a minor pest of tur in Bihar. 

Ill the Central Provinces it is a minor pest. 

In Bengal it is a minor pest. 

In Assam it oc'curs as a minor pest. 

It is not a pest in the United Provinces. 

I have never noted it in the Punjab. 

As a pest it is found on young plants only. 

Then it occurs as a minor pest all over India south of the United 
Provinces. The obvious control measure is the picking off of the twisted 
tops in the case of young plants. 

Aalycus lateralis. We have this recorded from Nagpur, and it also 
occurs at Pusa, but is not very common and scarcely a pest. 

Myllocerus 1 Epustuhtus {macidosus). This is the commonest of 
these leaf-eating weevils at Pusa but does relatively little damage and 
we can scarcely call it a pest. 

It occurs in the United Provinces but not as a pest. 

Gracilhria soyella and Cyphosticha coerulea. Both these little Leaf- 
miners occur commonly at Coimbatore and at Pusa and doubtless they 
are widely distributed throughout India. They are scarcely pests. 

Monolepfa signata occurs on tur as on many other crops, but is un- 
important. 

In Burma it occurs as a minor pest. 

StauropKs alternus. The larvse are found occasionally on fur but 
usually only in small numbers and may be looked on as curiosities rather 
than as pests. We must remember, however, the serious outbreak 
of this species on tea in Ceylon, so that it must be looked on as a potential 
pest of tur also. 

It was once found at Dacca on tur leaves. 

Episamus lacerta. We have a record of this on Cajamis at Samalkota. 

Young plants were found damaged at Samalkota. 

It is scarcely a pest as a rule. 

Megachile anihracina and M, disjuncia. These two bees occur 
commonly at Pusa and cut away portions of the leaves for their nests. 
They are scarcely pests. 
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Solenop.<is yeminafa. We have a record of this ant as biting holes 
in the leaves at Mandalay. These ants are fond of tender loaves of 
various plants and many sometimes do a little damage. 

M era )W plus bicoJar was found biting holes in the leaves at Padu, 
in Burma. 

At Mandalay we also get a Floa*boetle which bites boles in the leaves. Mr. ShroS. 

Aproaerett^a {Auacampsis) }}€rteri(7 also occurs at Coimbatore, mining Mr. Ramakrishna 
and folding the leaves. Ayyar. 

Next we have the insects which attack the flowers of Cojoiivs iadicus. Mr. Fletcher. 

On my list are : — 

Zottabri.'i pustuhfa and other Meloid beetles. 

Veiif h orrh ynchasi as per ulus. 

Thrips. 

Zonahfis pusfuJafa is one of the common red-and -black Meloid 
beetles occurring in India, the adult beetles feeding on flowers. Some- 
titnes one finds them in numbers on lur flowers and they are fairly easily 
collected in hand-nets. There are several closely-allied s])ecies but tlie 
habits of all are very similar. 

We got Zofuib/'is on the floNvers in Burma. Mr. Shroff. 

Thrips also occur in the flowers and probably do damage, but this Mr. Fletcher, 
is a groii]) of which we really know nothing in India. 

We get Thrips on the flowers in Burma, Mr. Shroff. 

And in the Punjab. Mr. M. M. Lai. 

Cev.lhoYrhynehiis asperulns is a minor pest in Madras and is probably Mr. Fletcher, 
widespread. There is an account of it in my book on “South Indian 
Insects” [pp. 328-!i:^9, fig. 185] and there is little to add to that. If 
there is a long-extended pupal period in the soil, however, cultural 
operations seem to be indicated for control. 

Next we have the insects feeding in the pods and here again we have 
a long list ; — 

HehoiJits {('hlondea) a})soh‘(a. 

C'n/oc/' rysa'ps cuej ns . 

PoJyom mo I us boef irus- . 

Sjfhenarrhes eaffer, 

Exehtsl is ((tout osa . 

Moiotra fesfuloHs. 

Efielln uoekc'xrlbf. 

Ayromyza sp. 

Bruchas ehiuemsis. 

Bruchu.s theobromae. 
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Heliothis obsdleta attacks tur commonly in most parts of India but 
is not a very bad pest as a rule. Cultural methods after harvesting 
the crop, to kill any pupae in the soil, seem indicated for control. 

Catochrysofs cn^us occurs commonly in India. 

And in Burma. 

Polyommatus boeticus is also common. Both these butterflies do 
some damage and control on any field-scale seems impossible. 

Sjpkenarches <iaffer is common in India and occurs everywhere with 
a very wide range of foodplants. It is quite a minor pest of tuu 

Exelastis atomosa is also common and does more damage to tur than 
Sphenarches. It is a minor pest in most districts. 

It occurs in numbers in Bombay and does considerable damage. 

In the Sholapur District control is practised by shaking the plants 
over baskets and a small proportion of larvae and pupae collected in 
this way. 

By shaking the plants, a few caterpillars may be got, but certainly 
no shaking will dislodge the pupae. 

The fact remains that some pupae are collected in that way, but 
doubtless they form only a small proportion of the whole lot present 
and only consist of those attached to dried-up flowers, and so on, which 
get shaken off into the baskets. The method certainly does not seem 
very practical, but I quoted it as an example of a local control- method. 

Manica testulalis occurs commonly in most parts of India, as a 
minor pest, the larva boring into the pods. I do not think there is much 
to add to the account given in “ South Indian Insects ” [p. 440, tab. 36 j i 

It occurs in Burma. 

In Bombay it does some damage and the picking of affected pods 
is practised. 

The picking of affected pods is not easy. 

Etiella zinckenella. There is a short account in South Indian 
Insects [p. 420, fig. 305] and its lifehistory is shown in a new coloured 
plate, of which I have here an advance proof [passed around for inspec- 
tion]. It occurs all over India and Burma as a pest of pulses and sann- 
hemp and sometimes does considerable damage. Control is difficult 
and we can do little at present. When the crop is harvested the cater- 
pillars, which are then in the pods, leave them and may be collected 
in quantity and destroyed ; this is, of course, rather late in the day, 
but it may help to reduce damage to subsequent crops, whether of tur 
or other similar leguminous plants. 

Agromyza sp. This fly is still unidentifled. It is figured and des- 
cribed in “ South Indian Insects ” [p. 357] and I have nothing more 
to add. 




Etella zinckendla, Tr. 

Fig. Khetari pod o))encd to show tho caterpillar intadc. 

Figs. 2 to 0, young and full-growii oaterjpillars showing ditferont ooluor^-forms. 

Fig. 6, pupa. 

Fig. If moth» natural siw;. 

Figs. 8 and 9, moth in Testing position (cnlaigod). 

Fig. 10, moth, with wings spread. 

pigs. 1 and 7 are almost life-size. The other hgures are enlarged, the natural sizes , 
being shown by the small outline sketches- 




Etiella zinckenella. 
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Bruch cJuneni^is is also described and tigured in " Soutli Iiuliau 
Insects'’ [pp. 306-307. tig. 155]. At Coimbatore it was found breeding 
ou tuf pods in the field. All these Brucliids, and their habits, badly 
want . working out in India. Care should be taken to sow onlv un- 
infested seed and to avoid as far as possible having alternative food- 
plants growing near in space or time so as not to have any beetles 
emerging in the tur fields as far as possible ; otherwise I do not see that 
much can he done on a field-scale, on the basis of our present know- 
ledge. 

Bruchas fheobmmuc is also found in the fields at Coimbatore, Mr. Rtmach&ndra 

Rao, 

We have never found it at Pusa. Mr. Ghosh. 

In Burma, at Maymvo and Taungyi. there is an Apion whose grubs Mr, Shroff, 
bore into the lur ])ods and feed on the seeds inside. 

Any more insects eating the pods ? Then we will go on to the sucking Mr. Fletcher, 
insects found on (ur. On my list I have 

Chi riyruUa gihhosa . 

('lai'igmlla horrrufi. 
sp]). 

( 'ip 'loffC'l lit siceijolid, 

.1 /( o plovftem is jthus iem u . 
iit'H pfoslrfll US Sid't'US. 

I'opfttstiHtii spp, 

.IpAis (-iirthif, 

.Membracids. 

ClavigruUu gibbosu ami C. Iioneus — the species are not easy to dis- 
tinguish and have been considerably mixed up in economic records — 
are minor pests in most districts, especially bad aiound Poona. Shaking 
the plants over vessels of oil and water or over oily cloths seems the most 
practical remedy. Both species are described and figured in “ South 
Indian Insects*’ [pp. 478-179, figs. 361-362]. 

\ arious species of Riptortus {R. pedestrisy R, linearis and R. fusens) 
occur on lufy ac well as on various other grams, and suck the pods, R. 
pedeslns is described and figured in ‘‘ South Indian Insects ” [pp. 480-481. 
fig. 364] and the others are all very similar. Collection by hand-nets 
seems the best control-measure. They often breed on wild plants, 
however, so that clean cultivation is also indicated. 

Cgclopelta siccijoha is not very common on tur as a rule but some- 
times occurs in numbers, when it may be collected by liand. It is 
described and figured in “ South Indian Insects ” (p. 476, f. 357). 

Anoplocnemis phasiana occurs in small numbers as a rule and is 
scarcely a pest. It is described and figured in “ South Indian Insc,cts” 
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(p. 478, fig. :360). We shall have more to say about this insect when we 
come to deal with pests of Enjlhim. 

Graplosiefltus mvus, also figured and described in “ South Indian 
Insects ’’ (p. 182, fig. 866), also occurs as a rule in small )iujnbersand is 
scarcely a pest. Control as in Clavigralla. 

Copto.wma of various species [see “ South Indian Insects/' pp. 169- 
470, fig. 845] sometimes f>ccur, but less on tur than on Seiihania and 
other Leguminosoe. The bugs arc active and are best caught in hand- 
nets. 

Aphis cardui is common on the shoots but control measures do not 
seem to have been practised. 

Membracid bugs of various kinds also occur, on the shoots principally, 
but arc usually of quite minor importance as pests. 

Membracids are found on the flowers, pods and shoots at Raipur. 

We come now to the insects damaging Cajanus indkuH by boring 
in the stem. In this class there are : — 

Alcides collaris. 

Sphenoptera a rachidis. 

Alcides collaris [described and figured in South Indian Insects,” 
p. 887, fig. 195] was recorded as doing some damage at Dharwar in 1909 
and 1910. The grubs bore in the stem and produce a swelling and in 
the case of young plants they may be killed back, whilst older plants 
may break off in the wind at the point of attack. In the plants sent 
from Dharwar the swellings were in the roots or stem just below ground- 
level. This is the only occasion that we have had Alcides collaris sent 
in as a definite pest of tar. 

Sphenoptera a rachidis is occasionally found on Cajanus mdic^is in 
Southern India [see South Indian Insects,” pp. 298-299, figs.’ 141-142] 
but is scarcely a pest of this crop. 

It occurs in small numbers at Coimbatore. 

A few insects attack the roots of tur. Of these ue know : — 
Termites. 

Goaocepkal um elongat um . 

Gonocephahmi depress mn. 

Termites of various species attack roots of Cajanus indicus as of most 
other plants. I saw l ather a good example of damage last year in Assam. 
About half-way up the road from Gauhati to Shillong there is a small 
estate where Cajanus indicus is grown as a host-plant for the cultiva- 
tion of Lac, and the most serious pest they have to contend with is 
a large tennite — an Odoniotermes of the fece group, probably 0. 
pari'idens, Holmgr. — which attacks the roots and kills the plants back to 
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a considerable extent. I show you a specimen of the roots {ixhibM) 
and you can see how they are all eaten away. This tei'mito is not a 
mound-builder, so that its control is difficult, and a deterrent, such ns 
CVnde Oil Emulsion or phenyle, seems the only remedy, but it is not 
easy to keep on applying such remedies to a semi -permanent crop of 
this kind. 

In the Bombay Presidency, tur plants are attacked by a fungal Mr. Jhaveri. 
disease and afterwards by termites. 

Yes, of course termites will come in and eat the decaying or dead Mr. Fletcher, 
wood. But, except in the case I have just mentioned, I do not think 
they are very troublesome to healthy fur plants. 

Margarodes niger (Coccida') is found on the roots of (ar plants at Mr. Ramachanfira 
Hadagalli in the Bellary District. It does no damage. 

Yes, this is a curiosity rather than a pest, I think, Mr. Fletcher. 

Any more pests of Cajanus indie us ? Then we will go on to 
Soy bean {Ghjeine hispidn). 

We will take first the insects found feeding on the leaves. We have 
Giaum {Cletthara) sceptiaf. 

Diacrisia obliqua, 

Plusia orichalcea. 

Gmim scepticci seems to he a sporadic minor pest of this crop and 
velvet bean, on which it has been reared at Push and Surat, but it is 
not common as a rule. 

Diacrisia obliqua attacks Soy-bean sometimes in large numbers and 
may do serious damage. 

It is a very serious pest on the leaves. > G^^osIl 

We will discuss it later on under Jute.'’ Mr. Fletcher. 

Plusia orfc/ia?cen also occurs on Soy-bean but is not generally bad 
on this crop, 

Anisacta moorei is a serious pest at Nadiad. 

On the young leaves and shoots we also get Aproccrema (Anacumpsis) Mr. Fletcher. 
nerterm, wffiich we will discuss under ‘‘ Groundnut. ’ 

Of insects boring the stem we have : — 

Nupserha bicolor. 

Spkeno'ptera sp. 

Nupserha hicolor has been found in Bihar, at Saboiir and Pma. 

Ihe egg is laid on young plants, the beetle girdling a shoot. The larva 
bores down to the root and goes from one branch to another, killing 
plant. The larva hibernates in the stumps. Control measures 
include destruction of affected shocis and of stumps after harvest. 
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Sphenoptefi-a. We have Sphenoptera recorded as boring in Soy-bean 
at Nagpur, but it seems rather doubtful whether the species concerned 
is arachidis or gossypii. 

Sphenoptera occurs as a stem-borer in Soy-bean at Nagpur and 
Tharsa. 

Riptortm lin&iris and R, pedestm are bad on the pods in Assam. 

The next crop is 

GrRAM {Cicer arietinum). 

There are a good many insects which attack the young plants^ 
especially 

Agrolis ypsilon, 

Agrotis flammatra. 

Prodenia lititra, 

Cirphis loreyi. 

Zizera otis ?. 

Chrotogoms. 

Agrotis ypsilon is an important pest of gram in some localities, eepeci^ 
ally on the tal lands along the Ganges, as around Mokameh. I said 
something about this yesterday and full accounts of the work done on 
it have been published in the “ Agricultural Journal of India ” and the 
“ Bihar Agricultural Journal,” so we need not traverse all that ground 
again. About the only new point that 1 need mention is the large number 
of eggs, well over two thousand, which may be laid by the female moths. 
This makes it the more important to catch as many females as possible 
and this can be done by means of the Andres-Maire trap. 

I may mention that I have had some of these traps made here and 
will be glad to let any Pio\dncial Assistants have one on loan for trial. 

In Bihar Agrotis ypsilon is the chief trouble in low lands. 

An Agrotis — I do not know the species — does serious damage to this 
crop in Panch Mahals. 

In Assam Agrotis ypsilon occurs in gram fields. 

At Pusa both Agrotis ypsilon and A. Jlammatra occur in young gram 
fields in numbers. 

We will take Agrotis jlammatra next. It occurs throughout Northern 
India, Pusa being apparently its most southern Umit so far as our re- 
cords go. As a pest, it is minor and sporadic in most locaHties, but is 
stated to be a serious pest of gram and almost all low-growing plants 
in the spring at Lyallpur and throughout the Punjab. It is common 
in the North-West Frontier Province also. It is not attracted to Andres- 
Maire traps in any numbers, so far as I know, so some other control- 
method requires to be worked out. Judging by the sudden appearance 
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PROCEEDINGS 

OF THE 

Fourth Entomological Meeting. 

The Fourth Entomological Jileeting was held at Pusa from the 7tb 
to 12th February 1921, both days, inclusive. The Proceedings u'ere 
opened by Mr. S. Milligan, M.A., B.Sc., Agricultural Adviser to the 
Government of India, who gave an introductory speech as follows : — 

Introductory Speech by the Agricultural Adviser. 

Mt. Fletcher and Gcnilcimn ;—Before opening the proceedings it is 
my melancholy duty to pay a tribute to the memory of a distinguished 
Entomologist who has been recently removed from our midst. 1 refer, 
of course, to the late Mr. F. M. Hewlett whose untimely death has robbed 
us of a comrade and a friend, a man of unique personality whose place 
will never be completely filled. 

Permit me in the first place, on behalf of the Members of this Institute, 
to extend to all our guests a hearty welcome to Pusa.- I think that if 
any indication was required to show the value of these conferences, the 
attendance of upwards of fifty workers on Entomology from all over 
India would surely be sufficient.' The success of your past meetings is 
due, I thinkj in the first place, to the fact that they are informal, in the 
second place that they are of a strictly technical nature; and, thirdly 
that they are not confined to members a- particular service or even 
to members of the services at all and that the common bond uniting all 
members is Entomology itself. From a professional standpoint, therefore, 
such meetings are ideal, and, as I have just stated, the proof of their 
value is to be seen in the large and representative gathering here assem- 
bled. I feel that I need not to an audience of this kind emphasize the 
importance of your branch of science. To the general public, insects are 
of importance chiefly from two points of view, the medical and 
the agricultural. It is well known that the carriers of some of the most 
dreaded of all diseases afiecting map and the lower animals are insects 
and that a not inconsiderable portion of the crops which man grows for 
his own use is devoted to the upkeep of the insect worJd and pays its toll 
both before and after harvest. Now it is only natural that the ordinary 
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man should, in the first place, become more alarmed at the danger from 
disea^-e carriers than from their vegetarian brethren, the former constitu- 
ting a direct attack on his person, the latter threatening his food supply. 
Hence at the present moment the general public is probably more inter- 
ested in what is called ‘‘ medical ” entomology than the agricultural 
branch of the subject. But, as time gfies on and the human race increases 
in numbers and presses on the soil, it is evident that the proportion of 
crop which we can afford to give up to the insect world must be less and 
that in the end control of the vegetarian insects becomes also a question 
of race preservation. It is recognized by every one that insect control is 
a matter of the greatest difficulty. As a rule, the smaller the animal 
the more difficult it is to control (what is lost in size is, in fact, gained 
in elusiveness) and thus if any real control is to be established this can 
only be done by methods of great subtlety based on a very complete 
knowledge of the habits of the pests we are dealing with. The moral is 
1 think plain. Grentlemen, you have a large programme in front of you ' 
and I will not detain you longer. I again wish you a successful conference 
and a pleasant stay at Pusa. 

Mr. Milligan v/as followed by the Chairman, Mr. T. Bainbrigge 
Fletcher, Imperial Entomologist, who addressed the- Meeting as 
follows : — 


Opening Address by the Chairman. 

Mr. Millifian and Gentlemen, In the first place I wish to thank Mr. 
Milligan on behalf of this Meeting for the kindly words which he has 
just addressed to us. It is no easy matter, as Mr. Milligan has had to 
do on this occasion, to address three meetings in one day on such 
diverse subjects as Mycology, Chemistry and Entomology. 

It is once again my privilege to welcome to Pusa the various delegates 
who have come here to represent Local Governments and Departments 
at this Meeting, and on behalf of the Entomological Section of this 
Institute I offer you, gentlemen, a hearty welcome. Our only regret 
is that your stay here will be comparatively brief, as the business before 
us will not occupy more than this week. But whilst you are here I 
hope that you will realize that our resources are at your disposal and 
that any help or information which we can aSoid will be given to the 
best of our ability. The sessions of the Meeting will occupy our mornings 
but the afternoons will be free for you to consult our collections, records 
and library and we hope that you will take full advantage of doii^ so. 

These Meetings, as I told you on the last occasion, are intended to be 
as informal as possible and are meant to provide a means for mutual 
help and discussion regarding all branches of Indian Entomology. 
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At our Second and Third Meetings I took the occasion to address you 
on various subjects and on this occasion I propose to speak to you re"nrd- 
ing various happenings since we last met, next to place before you a 
few subjects of common interest, and then to make a few reniarks upon 
the programme before us. 

The last two years have been, I think I may say, years of steady 
progress in Indian Entomology. There has been no striking advance to 
chronicle but there has been a continuance of the solid work of lavint^ 
foundations on which we shall be able to build later on. There has boon 
expansion of the entomological staff employed by the creation in tlie 
Agricultural Department of the post of Government Entomologist in 
the Punjab andintbe Forest Department of a post of Systematic Entomo- 
logist at Dehra Dun. The Zoological Survey has lost the services of 
Dr. Gravely but happily his transfer to the Madras Museum does not 
cause him to be lost to Indian Entomology. Amongst those who were 
present at former Meetings we shall miss the face of Mr. K. D. Shroff by 
resignation of his appointment, which is now hold by Mr. Ghosh, trans- 
ferred from Pusa. We are glad to see amongst us again Rao Sahib Y. 
Ramachandra Rao, whom we may well congratulate on his well-deservcd 
honour, this being, I may add, the first occasion that a distinction has 
been conferred on any purely entomological worker in India. 

Tbe two years which have elapsed since our last Meeting have un- 
fortunately taken their toll of the small body of workers on Indian 
Entomology, and we have to deplore the death of four of our fellow- 
workers. 

Francis Milburn Hewlett, Imperial Pathological Entomologist to the 
Government of India, died at Masuri on 20th August 1920 after a severe 
operation. Born in January 1877, he was the eldest son of the late F. J. 
Hewlett, of Wymondham, Norfolk, and of Mrs. Hewlett, now of Norwich. 
He was educated at Wymondham Grammar School and at Berkham- 
psted School, whence in 1806 he went to Christ’s College, Cambridge, 
where he gained a scholarship. He left Cambridge in 1900 and was 
for some time on the staff of the Merchant Taylor’s school. In 1905 
he came out to India to Allahabad where he was Professor of Biology 
at the Muir College for about two years, and in November 1907 was 
transferred to the Indian Agricultural Service as Second Imperial 
Entomologist, a title subsequently changed to that of Imperial Patho- 
logical Entomologist, and in this capacity his work dealt with all 
insects carrying disease to men and other animals. From early 
youth Hewlett had a strong taste for the study of insects, especially of 
Diptera, his first paper, published in the Entomologists' Monthly Magazine 
for 1907, dealing with the mating habits of Emfis borealis, Durieg the 



4 PROCBEDINGS OF THE FOURTH ENTOMOLOGICAL MEETIXQ 

earlier years of his service in India he was keenly interested in the col- 
lection and classification and life-histories of Indian Diptera and in 1908 
he wrote the sections on Diptera and lice for Lefroy’s Indian Insect 
Life (1909). But the visit to India of Mr. W. W. Froggatt, who showed 
that fruit-flies were attracted to the smell of certain oils, led Hewlett’s 
attention in the direction of tropic responses in insects, and he subse- 
quently published papers on the influence of temperature on the 
biting of mosquitos and on the chemical reactions of fruit-flies. He 
also published several short papers on Sandflies. He was a good artist 
and several of his papers were illustrated by his own drawings. At the 
time of his death he had just completed a book on the control of insect 
pests. His name is commemorated in that of the tick, Haemaphysalis 
howktti, described by Warburton in 1913 from a hill pony at Rawal- 
pindi, and in that of the Emfid genus Howlettia described by Brunetti 
in his Fauna volume. 

During his earlier years in India, Hewlett suflered from ill-health 
and was absent on sick leave from 1909 to 1911 and again absent on leave 
for two years from 1915 to 1917; but latterly he seemed to have recovered 
his health, and his sudden death, at the comparatively early age of 43, 
was unexpected and to be regretted. 

Charles A. Paiva was born of a respectable Anglo-Indian family 
at Purneah, on 30th May 1878. He was educated at St. Michasrs High 
School, Kurgi, and at St. Xavier’s College, Calcutta, and joined the 
Indian Museum as a Gallery Assistant in July 1899. In January 1905 
he was appointed Special Entomological Assistant, a post which he 
held, with several interruptions due to ill-health, up to the time of 
his death. For some years he had been threatened with phthisis hut, 
notwithstanding a severe illness on more than one occasion, he devoted 
himself with enthusiasm to his work on insects and especially to the 
study of Indian Rhynchota, on which group he was already beginning 
to make a name for himself when he died suddenly on 11th August 
1919. The various papers from his pen will he found in the Records of 
the Indian Museum and in the Journal of the Asiatic Society of Bengal. 

The late Mr. J. L. Mitter after completing his course in the Veterinary 
College, Belgachia, Calcutta, joined the Veterinary Department, and 
prior to his coming to Pusa was holding the post of a Veterinary 
Assistant at Patna. He was subsequenlly appointed to one of the 
Entomological posts sanctioned to the late Mr. Howlett by the Indian 
Research Fund Association. After working in this Institute for about 
three years he went to Assam to assist Major Mackie, and subsequently 
his services were transferred to Kasauli where he came in touch with 
Major Christophers with whose help and guidance (to which he frequently 
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referred) he considerably enriched his knowledge of Medical Entomology. 
The papers published by him include notes on (1) the feeding habits of 
Corizoneiira {PaVigonm) lovgirosfris. (2) the life history of Haematohk 
and (3) the breeding places of PlJehofonm^i in Lahore, the last paper being 
read before the Sixth Indian Science Congress lield in Bombay. All 
these papers were published in the Indmi JourvaJ of Medical Piscareh, 
He died during the latter part of 1919. 

Lord Walsingham, who died in December 1919, never visited India 
but was keenly interested in the study of Indian Microlepidopfcra and 
I understand that a very large number of specimens from India and 
especially from the Khasi Hills are contained in liia magnificent collect- 
ion which was presented by him to the British Museum (Natural His- 
tory). In the earlier days of Entomology in India, several papers on 
Indian Entomology from his pen are to be found in Indian Mnsenm 
Notes and he also wTote the portions on Microlepidoptera in Moore’s 
Lepidoptera of Ceylon and Swinhoe’s CataJogve of tie Iletcrocera in tie 
Oxford Museum. Many of our familiar insect pests, such as Exehstis 
atomosa and Gracilhria theivora, were first described by him, and bis 
death, which terminated a long and useful career, came as a loss to ns 
in India as to all workers on Microlepidoptera throughout tbe world. 

It may be useful to indicate briefly what is being done in the case of 
the Fauna volumes on insects, so that you may be in a position to give 
special attention to the collection of specimens and information regarding 
those groups on which volumes are under preparation. In Coleoptera, 
volumes have been sanctioned by the Secretary of State on Carabida3 by 
Mr. H. E, Andrewes, on ^ileloidcc (better known to some of you as Can- 
tharidse) by Mr. K. G. Blair, a second volume on Curculionidae by Dr. 
G. A. K. Marshall, and on Melolontliidae by Mr. G. J. Arrow. The second 
part of Mr, Bruneiti’s work on Dipt era Brachycera, comprising the 
PipuncuUdae, Syrphidse, Conopidac- and Glstridac, and completing this 
group, has also been sanctioned and will, I understand, be published 
shortly. A volume or volumes on Staphylinidse will also be undertaken 
by Dr. M. Cameron but have not yet been authorized pending collect- 
ion of further material. Other volumes which will probably be prepared 
comprise Culicidae by Major S. R. Christophers and Mr, F. AV. Edwards, 
Odonata by Major F. C. Fraser, Chrysomelid® by Professor Maulik, 
Passalidaeby Dr. Gravely, and Muscidm by Major Patton and Mr. 
Senior- AA^hite. You will notice that this list does not include several 
volumes which have been advertized as under preparation for several 
years past ; of these, volumes III and IN on Butterflies, by Mr. H. H. 
Druce, Volume II of the Longicorn Beetles by Dr. C. L. Gahan, and the 
volume on Apterygota, Isoptera, and Embiadae by Dr, Imms have all 
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been abandoned or deferred for the time being. The abandonment of 
the further volumes on Butterflies is especially regrettable as there is a 
decided want for these, but a curious fatality seems to pursue all works on 
Indian Butterllies, those commenced by de Niceville, Bingham and 
Moore all having been left uncompleted by their original authors. 

The li.st of piihlications on Indian Entomology during the last two 
years is a very lengthy one and shows a decided tendency to increase 
in size every year. It is published annually in the Report of tlie Board 
of Scientific Adcice and includes all the papers which come under my 
notice during each year. It seems hardly necessary to refer to the 
publications of the Agricultural and Forest Departments, of the Indian 
Museum, the Medical Research Fund and tlie Bombay Natural History 
Society, as you doubtless see all of these as they appear, but I may 
perhaps bring to your notice a few of the more important papers which 
have a:p[)eared dealing wholly or partly with Indian insects. Amongst 
these may be mentioned the papers on Coleoptera by Messieurs Lameere, 
Fleutiaux. Pic, Achard, Boiicomont, Hustache, Deshordes and d’Orchy- 
mont in the publicatiojis of the Entomological Societies of France and 
Belgium, by Arrow on Lamellicornia and Endoraychidae, by Cameron 
on Staphylinid:e, by Andrewes on (yarabidie, and by Champion on Coleo- 
ptera generally ; in Lepidoptcra by Lord Rothschild on Sphingidae, by 
Colonel Swinhoc on Noctuid^e, by Front on Geometridae, by Meyrick on 
Microlepkloptera, and by Hampson and Zsrny on Pyralidse; in Diptera by 
Townsend on Muscoid Flies and by various writers on Culicidae ; in 
Hymenoptera by Cockerell on Bees, Gahan and Girault on parasitic 
Hymenoptera, Dodd on Proctotrupidse, Kohl on Crabroninae and Sphe- 
cinae, and Altson on the life history of Nasonia bre^ncorniSy a blow-fly 
parasite whicli occurs in India, and also by Turner and Rohwer on several 
groups ; in Coccidae by Brain ; in Thysanoptera by Bagnall ; in Stre- 
psiptera by Pierce ; in Orthoptera by Bolivar on South Indian Acridid® ; 
in Isoptera by I mins in his study of Archotermopsis ; on further fossil 
insects from Burmese amber by Cockerell ; and on picturesque memories 
of insect-collecting in India by Rothney. Dr. G. C» Crampton’s studies 
on the comparative anatomy and phytogeny of Insects, although not 
based on Indian species, have also very considerable general interest. 
Another paper, containing a good deal of information on Indian species, 
is Williams’ Philippine Wasp Studies, published by the Hawaiian Sugar 
Planters’ Experiment Station. Amongst separate publications dealing 
more especially with economic entomology I would call your attention 
to Dr. K. W. Dammerman’s book on agricultural pests of the Dutch 
East Indies, to Heer S. Leef man’s monograph on Oryctes rhinoceros 
in the Dutch East Indies, and to Dr. T. Shiraki’s detailed description of 
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the Tabanidae of Formosa. Captain Hingston’s recently issued book, 
A NatmaliM in Himalaya, also contains several interesting chapters on 
insects of the Hazara district. 

Whilst on the subject of recent publications there arc some sins of 
commission and omission to ^vhich I wish to draw your attention, In 
the former category may be included such items ns misleading titles of 
publications. To give specific instances, 1 may refer to a paper by Hendel 
in Anmh of the National Humjarian Musenm, Vol. XI II (December 
1915), which purports to describe Diptera from Formosa but (p. 418) 
contains the description of a new dy from Darjiling. A second example 
of the same sort of thing is instanced in a paper by Mr. ^lorley which 
appeared in the Proceedings of the 7joohgical Society of Jjondon for 1919 
and which was entitled, On Some Equatorial and other Species and 
Genera of African Ichneumoninge contained in the collection of the 
British Museum'’ ; in a paper with such a title one hardly expects to find 
two Indian species described as new. Such examples could be multiplied 
were it profitable to do so. The efiecl f the not infrequent use of such 
misleading titles is that one’s work in trying to keep abreast of literature 
on Indian Insects is unnecessarily and unfairly increased, as in the 
course of every year one lias to go over thousands of pages of literature 
merely to see whether it contains anything of interest to us in India not 
revealed by tbe titles of the various papers, and I think Miat we are 
entitled to protest against such a state of afiairs. 

Another point which I wish to bring to your notice concerns especi- 
ally many of our Indian publications containing entomological papers 
and is with regard to the correct dating of such publications. The 
Indian Journal of Medical Research is a particularly flagrant offender 
in this respect ; the part dated January 1920 did not come t{> band until 
June, and the part dated April 1920 until November, whilst the parts 
which will presumably be dated July 1920, October 1920 and January 
1921 have not come to liand yet. A part of the Journal of the Bombay 
Natural History Society bears on its cover tbe words Date of Publica- 
tion, Ist July 1920 ” but my copy did not reach me until 30th September 
1920 and, as a member of the Committee of the Society, I receive an 
early distribution of tbe Journal, so that I cannot suppose that the 
actual date of publication was earlier than September. Hearing in 
mind tbe old saying about glass houses, 1 may add that our own publica- 
tions have not been without sin in this respect ; for example, Mr. Misra’s 
Memoir on Nephoiettix bears the date May 1920 ” on the cover but was 
not actually published until 3rd August 1920. I am quite aware that 
most of these errors are due to delays in the press and that the misdating 
of such publications is due rather to ignorance of or carelessness regard- 
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ing the necessity of correctness in such a matter, but such incorrect dates 
of publication may lead to errors later on, and I think it desirable to call 
your attention to such cases now. The fact that a Journal bears a parti- 
cular date on its cover is no proof that it was actually published at that 
time ; the actual date of publication is the earliest date on which such a 
Journal is acces.siblc to the public by purchase, I may add that in my 
annual list of publications on Indian Entomology the dates quoted 
against papers are the actual dates of publication so far as this can be 
ascertained. 

No International Conference of Entomologists has been held since 1912 
and I have heard of no proposals regarding the next Conference. An 
Imperial Entomological Conference attended by delegates from the self- 
governing Dominions and Colonies within the Empire, was, however, 
held in London in June 1920, and a report of this Conference is laid on 
the table for your information. I was selected to attend to represent 
India but, owing to the difficulty of obtaining a passage to England, I 
was unable to go and Mr. Beeson, who was then in England on leave, 
attended the meetings and will, I hope, give us some further account of 
it, the published report being disappointingly scanty. The main purpose 
of the Conference, if we may judge from the Resolutions passed, 
appears to have been to place the Imperial Bureau of Entomology 
on a more substantial financial foundation and to this end India has 
been asked to increase her annual contribution from £500 to £1,000 
for the next five years, after which period the question of modifying 
the amount may again be raised. 

No further general legislation regarding insect pests has taken place 
during the last two years. The regulations regarding the importation 
of plants into India have continued to be carried out by the Customs Staff 
at the specified Ports of Entry, but at Bombay, owing to complaints 
regarding treatment of plants during the process of disinfection, a local 
inspector has been appointed to assist in the fumigation of plant imports. 
The year 1919, however, saw the passing into law and into working of 
Madras Act III, which, to quote from its title, is an Act for the prevention 
of the spread of insect pests, plant diseases and noxious weeds. This 
Act has been applied in the Coimbatore district to control pests (princi- 
pally Platyedra gossypiella) of Cambodia cotton and Mr. Ballard is, I 
hope, going to give us an interesting account of its practical working. 

With regard to the Resolutions passed at our Third Meeting no action 
was required on Resolution I. Resolution IT, dealing with the necessity 
for legislation concerning importation of bees and bee products has been 
rejected by Government for the time being. The whole question of 
the improvement of bee-keeping in India is a large one and I have put up 
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proposals for a bee-keeping expert, to be stationed at Skillong, to carry 
out experiments, to introduce improved methods and races of bees, and 
to train up a staff to carry these into effect, but no orders have yet been 
passed on this subject. When we have au expert in this line and have 
accumulated more information on the subject, we shall if necessary 
reopen the question of the necessity for legislation along these lines. 
From either aspect, the question is a difficult one and South Africa, 
where legislative restrictions regarding importation of bees and bees-wax 
have been rigidly enforced, has yet failed to keep out bee diseases. 
Kesolution III, regarding the preparation of a general catalogue of all 
described Indian Insects, has been approved by Government and the 
Committee will meet and submit to you during this Meeting a report on 
the progress accomplished up to date. Resolutions IV and V, regarding 
an Indian Entomological Journal, required no action. Resolution 
VI concerned the adoption of a standard classification of entomological 
literature in India : I wrote to the Director of the Imperial Bureau of 
Entomology with reference to any classihcation which may be in use 
there and was informed that they, have no standard classification other 
than a rough division of literature according to its country of origin : 
no orders have been passed on this Resolution as yet. Resolution VII, 
dealing with entomological education in Agricultural Colleges, has been 
circulated for the consideration of Local Governments. Resolution 
VIII, dealing with the part of entomology in nature study and school 
text-books, has been forwarded to the Education Department with 
an extract of the full proceedings. Re.solution IX, which dealt with the 
question of organization of entomological work, has been dealt with by 
the Government of India, which is prepared to accept the proposal for an 
Indian Entomological Service with a Central Research Institute located 
at Coimbatore, and Local Governments have been addressed to see how 
such proposals meet with their requirements. 

We are meeting here as a body of men more or less interested in the 
study of insects. Some of us are whole-time workers in this study, to 
others it is only part of their work, whilst others again find in Entomology 
a hobby. Some of us are interested in the economic aspect of the subj ect, 
as applied to agricultural or forest crops or to diseases of man or animals, 
others derive their main interest from a study of the habits or systematics 
or other aspect of Entomology, but we are all united in the study of 
insect life. In the case of those who do not share this interest there is 
sometimes found a sort of cui hono ? attitude towards Entomology and 
its votaries, an idea probably founded on the fact that insects are small 
animals and that, therefore forsooth, they are of small importance. We 
who deal with entomological questions know well that this is not the case 
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but probably few even of us have tried to realize wbat is the real import- 
ance of the study of Entomology in a country such as India, where seven- 
tenths of the people depend directly for their livelihood on the produce 
of their fields, which produce is ravaged by insect pests both before and 
after harvest and where such a vast aggregate toll is taken by insect- 
borne diseases both amongst man anc^his domestic animals. It is usually 
computed, by those who are in the best position to judge, that the annual 
damage to agricultural crops by insect pests is about ten per cent.; that 
is to say, the farmer who reaps what he considers to be a normal full crop 
actually gets only nine-tenths of what he would have got had there been 
no damage by insect pests. We have few exact records of damage, but 
iu the case of main crops such as rice it is probable that an estimate of 
ten per cent, damage is a fair one. Wheat is rather an exception, although 
it is seriously damaged by termites in some districts, but as against 
this it is badly damaged in store after harvest. I have been at some 
trouble to collect figures of the annual average value of the outturn 
of agricultural crops in India and this comes to the total value of 
Rs. 1,682,42,73,000. Applying the ten per cent, rule to this we get an 
annual loss due to crop-pests of Rs. 18,693,63,666, orsayRs. 18,000,00,000 
in round figures. I have taken no account of losses to stored grains, 
holding these as covered by tl\e ten per cent. rule. Large as this loss 
is, it is only a part of the damage wrought by insect pests. We have 
roughly a quarter of a million square miles of forest in India, of which 
roughly a half is workable ; I cannot give even a rough guess at the 
average amount of damage done annually by insect pests in Indian forests 
but we shall be well ^vithin the mark, I think, in placing it at an averse 
of Rs. 100 per annum per square mile over the workable area, neglecting 
the unworkable areas altogether, and this figure gives us another 
Rs, 125,00,000 to add to our bill against the insect world. Then we have 
the various insects which carry disease to man and animals. I believe 
that somewhere about a million deaths per annum are estimated as due 
to malaria, without taking into account the incalculable loss to the wage- 
earning capacity of the people due to this disease. In the twenty years 
1898-1918 a total of 10,254,221 people are returned as having died of 
plague, or an annual average of 512,711. Then we have other diseases 
such as Kala-azar and elephantiasis and a proportion of such diseases 
as cholera, so that we shall probably not be far wrong in estimating the 
annual death-roll from insect-borne diseases as approximately 1,600,000. 
It is difficult to put a money- value on this loss, but it must be remem- 
bered that the figures given are totals of all degrees in the population 
and that not all are wage-earners, so that we may estimate a modest 
value of Rs. 100 per life, which gives us a figure of Rs. 1,600,00,000. 
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Next we have the cattle^ on which the whole ciiltivntion of the country 
depends, and the total money-value of these animals may be estimated 
at Rs. 4,779,50,000; taking the losses in live-stock and animal labour or 
produce (hides, milk, flesh, eggs, etc.), due to premature death, debility 
or damage caused by arachnids and insects at <S per cent, of tliis total 
value, we find an annual loss under this head of Rs. 38,230,000. Totalling 
these various headings we find the losses due to - 


Crop-posts 
Forest-pests . 
Human diseases 
Ani't al disea^ics 


l*s. 

I,S0.O0,0(UH.H) 

1,L\“).0(VXK) 

1C,00,0(),(KHI 

3,8:b:Ui,00(> 


Tot A 


LV)l,()7,3t>,00(> 


or in all, say, in round figures two thousand millions (or two liundred 
crores) of Rupees every year. 1 do not think that these figures are at 
all exaggerated and it is needless to add that they di8{;)roY(; any idea 
that Entomology is a minor science of little practical importance. If 
we, by a study of insects and by practical application of the knowledge 
gained thereby, can save even one per cent, of this enormous wastage 
of the national wealth of India, such a saving would more than justify 
the most complete expansion of entomological work that we can possibly 
imagine. 

When I last addressed you two years ago we met under the shadow 
of the Great War which had come to a close just before our Third Meeting 
and which forever four years li ad filled the newspapers with lengthy 
casualty lists and details of the great struggle. Rut ve. entomological 
workers are still living upder the shadow of a Great War, a strife between 
the Insect World on the one side and Mankind and Ids possessions on 
the other, a Great War of Waste wliicli is taking place every day not 
only in India but throughout tdie wliolc world and beside which the 
Great War cf the Nations becomes almo.st insignificant when we reckon 
up the total losses on our side. Throughout the whole world iiiaukind 
struggles to raise crops to provide food for his wants and in every country 
under the sun his crops are ravaged by insect-pests and he himself and 
his domestic animals stricken with diseases carried by insects. To us, 
as entomologists, such a statement; is a truism, althougli, as I have already 
said, few even of us realize the magnitude of the losses caused by insects, 
and I am far from wishing to emulate the Bell- man by repeating - 
“ I have said it thrice ” ; What 1 idl you three times is true” However, 
as entomologists it behoves us to try to educate tlie General Public into 
some realization of the waste of national wealth due to insect po.sts and it is 
with this object in view tliat I have addressed you on this subject. 
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For the present Meeting we have a fairly full programme although 
it does not contain the titles of as many papers as were read at the last 
Meeting. The subjects of most of the papers now offered are sufficiently 
indicated by their titles and it is only necessary for me to refer to a few 
of them. Under Section I, which includes papers on Crop Pests, we 
do not propose to go again right through the whole list of insects known 
to damage crops in India, as that was done, according to crops attacked 
at our Second Meeting aiul according to the insects, arranged in systematic 
order, at our Third Meeting, and full accounts of both are on record. 
We shall therefore deal only with additions and corrections to the lists 
already published. Major Froilano de Mello is giving us a paper which 
includes the first entomological records from Portuguese India and we 
may liope that it will be only the first of a series of observations on insect 
pests of this part of India. T. V. Ramakrishna Ayyar is sending an 
Entomological Pest Calendar for the Madras Presidency and it is probable 
that some of you may be sufficiently interested and have enough informa- 
tion to enable you to construct similar calendars for other Provinces. 
Rao Sahib Y. Ramachandra Rao proposes to take us outside of India 
and to tell us something about the Insect Pests of Mesopotamia. Some 
of these will doubtless be familiar to us but the fauna of Mesopotamia 
should be palaearctic rather than oriental. A good deal of information has 
been published during the last few years on Mesopotamian insects and 
has included papers on Coleoptera by Holdhaus, on Odonata by Morton, 
on ants by Donisthospe and Crawley, on Tabanidse ' and Muscidae by 
Major Patton, on Auopheline mosquitos by Major Christophers, on a 
new termite by Silvestri and on insect pests of the date palm by Buxton. 

In Section II (Forest Entomology) no papers have been offered this 
time but we hope that Mr. Beeson will give us some account of recent 
work in this line. 

Section III, which comprises Medjcai and Veterinary Entomology, 
w^as omitted from our programme at the last Meeting but for the present 
one we have been promised several papers, mainly on mosquitos, amongst 
which I may mention that kindly promised by Major Christophers on the 
geographical distribution of Mosqnitos in India. We have also a paper 
on Surra and Biting Flies, which wdll, I hope, elicit some discussion. 

In Section IV (Household and Store Pests) we have only one paper 
to consider, on lethal temperature for some stored grain pests. 

In Sections V ( Bee-keeping) and VII (Silk) no papers have been 
offered, and in Section VI (Lac) there are two short papers, both by 
Mr. Misra. 

Section VIII (Life histories and Bionomics) is responsible for about 
a dozen papers. We are again indebted to Professor Poulton for another 
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paper on the female forms of PoOT&polvies and this will t i, 

...e „t jou t, L a. ;„r, 0 aT' 

and range of vision in Platypezid flies wliioli lia k ^ 
notes lefUy Mr. F.M.HoE 

Section IX deals with the Collection and Preservation of Sn • 
under which heading Mr. Senior-White desires to bring before you ccrtai'i;’ 
pom^ regarding damage to parcels of specimens in transit, 
section X (Systematic Entoinoloofv^ mni-aina 

®?'°ttyb^?“‘'°“'^ ProgS Ee“i to"te 

submitted by the standmg Catalogue Committee. ^ ^ 

■ (Miscellaneous) is meant to provide for any subjects not 

included under other Sections, and under thl lieading we have ilcluZ 
a paper, whmh has been prepared from material left by Mr Howlett 
on the practical application of Insect Psyclioloay • this will rrlve ^ ’ 

of the lines on which Mr. Howlett was workiurT" ’ 

0 ‘ 



1. -ADDITIONS AND CORRECTIONS TO THE LIST OF INDIAN 
CROP-PESTS. 

Bif T. Bainbricjge Fletcher, R.N., F.L.S., F.E.S., F.Z.S., Irri’perial 
Entomologist. 

The following are additions and corrections to the Annotated List 
of Indian Crof)-pests published in the Proceedings of the Third Ento- 
mological Meeting. 


Hymen OPTERA. 

Camponotus maculatus injnscus^ Forel. 

(Page 33 ; before (Ecopkylla). 

This was found at Pusa in November 1919 eating the shoots aftd 
tender leaves of brinjal. 


Arge luteweniris, Cam. 

Is the unidentified Tenthredinid (p. 38) found on rose at Shillong. 


Arge fvmipennis, Smith. 

Is the unidentifipd Tenthredinid (p. 39) found on rose at'Dehra 
Dun. We have it from Simla and Jeolikote also. 


Diptera. 

Ohcetodacus ferrugineits fenugineiis, Fb. (p. 41). 

We have this also from Nagpur, from CepJtalandra indica, 13th 
July 191*2 ; from Sylhet, in ripe mango fruits ; and also reared from 
apple fruits of uncertain origin but probably from Shillong. 

Chcetodacus fenugineus incisus, Wlk. (p. 41). 

We have this also from Nagpur, in lemon and grafted her fruits ; 
from Maymyo, in peach and mango ; from Yercaud ; and it was ajso 
bred from mango fruits purchased in the bazaar at Ootacamund (possibly 
from Salem). 


( ) 
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Ghwtodacus zmaius^ Saunders, (p. 42). 

Also reared at Pusa from brinjal fruits and from custard-apple, 
and at Nagpur from mango fruits and grafted her fruits. Also found 
at Taru, Peshawar, as late as 25th October 1916. 

Clmtodacm maculipennu, Dol. 

Bred from peaches at Pachmarhi at the end of May 1909. 

ChBiodacus diversusy Coq. (p. 43). 

At Ahmedabad on 15th August 1917 this species was found strongly 
attracted to excrement of Tiogidid bugs w4iich had fallen on to leaves. 
At Pusa adult flies have been found attracted to ripe fallen fruits of 
Eivgenia jambolana. It has also been found at Shillong (3 1st May 
1918). 

Chcetodacus cucurbit (P, Coq. (p. 44). 

Also bred at Nagpur from Cepkalandra indica and at Mandalay from 
pumpkins. At Pusa the adult flies have been found attracted to ripe 
fallen fruits of Eugenia jambolana. 


ChcBtodacus caudaius, Fb. (p. ^4). 

At Pusa this has been reared from pumpkin fruits, at May my o and 
Lashio from fruits of Trichosanfkes paknaia and at Pollibetta (Coorg) 
from a wild cucurbit. 


Lepidoptera. 

Heliotkis obsoletUy Fb. {p. GO). 

All the entries regarding its occurrence on Safflow'er should he 
deleted. 

Heliothis peliigeray Schiff. 

This species occurs on Safflow’er and was confused with H. obsoleia. 
It has been reared on Safflower at Pusa, Coimbatore and Lyallpur, 
and also at Coimbatore on Cajanus indicus on one occasion. 

Achceajanalay Linn. (^Ophiusa melicerUiy Drury), (p. 80). 

Also found feeding on crotons at Pusa in June 1920. 


Euproclis flava. (p, 91). 
Found at Lyallpur on apple in June 1917. 
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Oxyambnlyx sericeifennis, Butl. (p. 96). 

Specimens from Shillong have since been determined by Lord Roth- 
schild as 0. subslrigilis, but seem referable rather to sericeipennis _ 
according to the key in the Revision of the Sphwyidce, The exact name 
of this species is therefore uncertain. 

Elymnias caudata. (p. 105), 

Found at Mercara (Coorg) on coconut and b etch nut palms, eating 
the leaves. 

Sienachroia tlongeUay Hmpsn. (p. 117). 

Also reared at Pusa from bajra heads and at Cuttack from juar 
heads. 

COLEOPTERA. 

Serica nilgiricnsis, Sharp, (p. 166). 

The larva also damages cinchona by feeding at the roots (see Proegs, 
Third EntL Meeting^ p. 1028). 

Brahminu coriacea, Hope. (p. 167). 

Also on apple leaves at Jeolikote in July 1915. 

Hoplia jlavonmculaia, Moser (after Apogonia, p. 167). 

This was found at Maymyo in May 1909, occurring in some numbers 
on peach. 

Holotrichia longipennis^Bl 

This was sent in from Jeolikote in July 1912 and again in July 
1915 as feeding in the adult state on the leaves of apple, apricot and 

plum. 

Holotrichia rufojlava, Brsk. 

This was found at Coimbatore, the larva at the root of orange trees, 
injuring the bark below ground-level (see Proc. Third Entl. Meeting, 
p.l028). 

Holotrichia repetita, Sharp (p. 168). 

The larva damages roots of cinchona at Ootacamund (see Proc. 
Third ErUl. Meeting, p. 1028). 

Popillia maclellandi, Hope. 

Common at Shillong from May to October, and is a minor pest in 
gardens, destroying rose flowers especially. 
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PopiUia cijanea, Hope. 

Common at Shillong in September and October. A minor post 
in gardens, destroying Canna and other flow'ers. AVe have it also from 
Nongpoh, Darjiling and Masiiri. 

Popillm cJilorion, Newm. (p. 107). 

The larva is a pest of cinchona roots at Dodabetta, Nilgiris (see 
Proc. Third Entl. Meeting, p. 1028). 

Anorrmh rugosa, Arrow (before A, varicolor, p. 172). 

This species is widely distributed along the Himalayas. It was 
found in small numbers feeding on apricot at Jeolikote in May 19115. 

Adoretus horticoh, Arrow (p. 176). 

Also found at Jeolikote in May 1915 on grape and apricot. 

Protaetia anricJioJcea, Fb. 

Found at Coimbatore on cJiolam and Lanfana (see Proc. Third Entl. 
Meeting, p. 1028). 

Pentodon hengalense, Arrow (p. 183), 

Also from Hangu, in the Kuiram valley. 

Myllocerus lineaticollis, (Add on p, 192). 

Found on mulberry in April 1920 at Natarhat, Hanchi district. 

(Unidentified Lamiad) (p. 220). 

This species, boring in orange shoots in Assam, has been named as 
Monohammus versteegi, already referred to on page 216. 

Haplosonyx trifasciatus, Hope (add on p. 231). 

This was found in May 1918 at Ramgarh, Kumaon, on tips of young 
apple shoots. 

Wallacea sp. (p. 236). 

This has been named as W. dactyliferce, Maulik (F. I. Hisp., pp, 107- 
109, f . 34). It has also been recorded from Chingleput and Vania mbady, 
in Madras. 

(Unidentified Eispine) (p. 236). 

This species, found at Pusa on Saccharum, has been named as 
Leptispa rufithorax, Maulik (F. L Hisp., pp. 78-79), described from 
the Nilgiris. 



18 


PROCEKDlNtiS OF TUB FOURTH ENTOMOr.OGlCAL MEETING 


Phidodonta modesta, Weise (p. 238). 

The specimens from sugarcane in Bihar and figured on plate 9 in 
South hidian Insects are not P. modesta but Asamangulia cusj)idata, 
Maulik (F. I. Hisp., pp. 169-170, ff. 53, 54). P. modesta is recorded by 
Maulik {F. 1. Hisp., pp. 163-164, f. 51) from Pusa and the Bellary dis- 
trict, but we have no examples from Pusa in our collection ; it was 
originally described from Surat, where it occurs on sugarcane and juar. 


RHYNCHOTA. 

CoCCID^. 

Icerya seychelhrum, Westw. (p. 287). 

Also on orange at Myitkyina, Upper Burma. 

Phenacoccus ieeryoides, Green, (p. 228). 

Also on mango at Coimbatore. 

Phenacoccus insolitus^ Green, (p. 288). 

Also on Cape gooseberry at Pusa. 

Phenacoccus mangifercc, Green, (p. 288). 

Also on mango leaves at Coimbatore. 

Pseudococcus lilacinus, Ckll. (crotonis, Green). 

This has to be added to the List. It has already been recorded 
from Coimbatore by Mr. Ramakrishna Ayyar on pomegranate, destruc- 
tive to the stalk and crown of the fruits. We also have it from Coim- 
batore on Ailanthus excelsa and from Sibpur (Calcutta) on Achras sapota. 

Riper sia sacchari, Green, (p. 290). 

Also on sugarcane at Poona. 

Pulvinaria cellulosa, Green. (Add onp. 291). 

This has been found on mango leaves and stems at Pusa. 

Pulvinaria psidii, Mask. (p. 291). 

Also on mango at Coimbatore. 
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Coccus hesperidum^ Linn. (p. 293), 

Also found on orange at Myitkyiim, Upper Burma, and on mango 
at Sur.it, the latter record being noted by Mr. Green as a variety. 

Eulecanimi caprecr, Linn. (p. 294). 

Also on peach and nectarine at Srinagar, Kaslmur. 

Saisselia {Lecanium) nigra, Nietn. (p. 294)). 

Also found Oil Morus iridica at Poona and on mulberry stem.s at 
Myitkyina, U])p(T Burma. 

Lecanium bicrucialu.in, Green. (Add on p. 205). 

This has been found on mango at Coimbatore. 

Lecanium discrepans, Greeii. (p. 205). 

Also found on plantain at Gauhati. 

Lemnium ramalcrisknae, Green MS. (Add on p. 29b). 

Found on pear at Kulu. 

Chionaspis dilatata, Green, (p. 2tK)). 

Also found on Mango leaves at Pusa. 

Chiomspis ceMnpetalis, Green MS. (Add on p. 29b). 

Found on apple leaves at Srinagar and on olive in Kashmir, 

Ckio naspis p , G reen M 8 . ( A d d o n p . 29 7 ) , 

Found on orange leaves and stems at Pusa. 

Chionaspis viiis. Green, (p. 297). 

Also found on mango at Coimbatore. 

Aspidiolus destrucktr, Sign. (p. 300). 

Also found at Pusa on Eugenia jawholana, and on leaves of Cocos 
nucifera at Chaumahani (Bengal). 

Aspidiolus dictyospermi, Morg. (p. 301). 

Also found on mango at Coimbatore. 
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As'pidiotiis j)efnicio!iU8j Comst. {Add onp. 302). 

This is probably the most important addition to our list and has 
boon found on pear at Kulu. Mr. Green, who has determined the 
material, notes that “the material examined showed signs of having 
been kept in check by predaceous enemies and internal parasites, 
possibly the original home of the species may be in the Indian region, 
where it appears to have efficient checks.” We may hope that this 
is so. 

Chrysom j)hahi8 aurantii^ MasJc. (p. 302), 

Also found on mulberry leaves and stems at Pusa. Mr. Green notes 
that the specimens found on pomelo at Myitkyina were attacked by a 
parasitic fungus. 

Parlatoria hlanckardij Targ, (Add on p. 304). 

Found on date palms at Lyallpur. 

Parhtoria pergandii^ Comst. (p. 304). 

Also found at Pusa on had (Aegle marmehs) and at Taru (Peshawar) 
on olive-trees imported from Spain. As it is already known to occur 
in India it is doubtful whether it was imported with the olive-trees. 



2.^additions and corrections to the list of crop- 
pests IN SOUTH INDIA. 

(Plate I). 

By E. Ballard, B.A., F.E.S., Govermneni Entomologisty Madras. 


Diptera. 

F. 39. AnihomyiadcB. Cholani, Cumhu and Tomato flies. 

I sent these three species to the Imperial Bureau of Entomology 
for identification in 1914 and 1915. They were all three identified 
by Mr. Grimshaw as a species of Aikerigona. I did not agree with this 
identification as I know the flies to differ in habits, larvae and structure. 
Dr. Marshall took the flies to Major Austin on his return from military 
service and he says that all three species are distinct and probal)ly new. 
He has not yet had time to describe them. I might mention in passing 
that the “ Tomato fly ” is common in cotton fields badly infested by 
Earias sp. and can be bred from shoots bored by these insects. I have 
recently bred an Anthomyiad from Paddy which appears to be the 
same as the curnbu fly. This is, I think, the first time these flies have 
been recorded from paddy in South India but I am not quite certain 
of this. I have not had time to take up the study of these flies again 
since my return to India. They are however worthy of study as cholam 
and ciimhu suffer from them to a considerable extent. The larvae show 
interesting differences in the structure of the pharyngeal skeleton. 
The cholam stem fly is parasitized by TetrastieJms nyemilawas, Rohwer 
[Ann. Mag. Nat. Hist. No. 37, Vol. 7 (1921), pp. 131-132]. 

P. 49. Packyd iplosis oryzee, Wood-Mason. 

With reference to the remark that this fly is attracted to light I 
am inclined to believe that it is heat, not light, which causes the attrac- 
tion. At one time while studying ScJioenohius hipmetijer, we had in 
the Farm wet lands at Coimbatore, a big 200 candle po'ver lamp on 
top of which was a black shade, designed to reflect light downwards. 
Very large numbers of P. oryzee were found on top of the shade, fewer 
in the pan below the light. I noticed the same thing in my bungalow 
where a number of Cecidomyiads were always foiuid at one time on 
top of a dark purple shade which was on the standing lamp. 

( ) 
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/i M Cmh and CMam Cecidmpads. 

OmUanhm ano^ropo^^m parasithed bf 
Rohwer, has not been noticed since my return, nor have I seen Itontda 
seminis on cmnbu. 1 have a note on the habits of 0* andropoginis 
at the end of Prof. FeH's paper. (Plate I.) 

Lepidoptera. 

P. 60, Heliothis obsokta was quite a bad pest of cotton last year 
(1920) on the Central Farm. I have a note on the fact in the Agricul- 
tural Journal. It is not so far in pest conditions this year but I have 
seen one or two larvse eating cotton bolls and there was a brood early 
in December on Corckorus oUtomis, L. It is late in attacking the second 
crop of Bengal gram this year ; usually it is a very serious pest of this 
crop. 

P, 65. Cirfhis alhistigim ; not reported in 1920, 

P. 70. Laphygnm exigua entirely destroyed a field of Linseed on 
the Central Farm in 1919. The swarm swept through the field with 
astonishing rapidity. I noticed many being killed by large black ants 
(Cam'ponotm). 

P. 79. Earm fahia and insulana are much less serious this year 
than last. It makes its appearance with great regularity about 15th 
October. As far as niy experience goes it does not attack shoots when 
bolls are to be bad. It is especially fond of AhUilon grawolens. 

P, 81. Achcsa janata is chiefly a pest in November and December. 
There were two broods of this insect at Coimbatore at this time in 1919. 

I am doubtful of the efficacy of hand-picking which was resorted to 
on the farm and found to be both slow and expensive, I think dusting 
has pos^bilitics but it is doubtful how far the raiyai is to be trusted 
with stomach-poisons. 

Chilo simflex. The eggs are parasitized by Tetrastichus ayyarif ■ 
Rohwer. 

P. 121, Schcsfiohius hipunctiler. T. V. Ramakrishna Ayyar noted 
it in large numbers all over the foot bridge of Shoranur station in Mala- 
bar, attracted to the light and laying eggs on the bridge. The night 
was wet. 

I have an experimental area of about 120 acres at Podalada in 
Kistna district in the Godavari delta. We have been working there 
since January 1920. The scheme followed is to select all seedlings 
showing dead-hearts at the time of transplantation. These seedlings 
are rejected and destroyed. The general attack of Schwnohius in the 
delta has been very low. This year about 4 per cent, of dead-hearta 
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was tlie highest figure obtained in the non-experiinental area. In the 
experimental fields the average was 2 per cent. We are studying the 
broods of Schmohius throughout the year. I do not to say more 
at present as our work is really just beginning but records of males 
and females and of spent and gravid moths attracted to a light are 
kept, the time when moths are flying most freely, etc. The selection 
of attacked seedlings is quite easy once boys have been trained, and 
they can be trained quickly ; the cost is about Rs. 2 an acre. I am 
not at all convinced that light-traps are or ever Avili be of mncli use. 
It also occurred to me that, even supposing that a number of moths 
are caught, all those who are not or who lay before coming to light, 
transmit, or might transmit their slight negative phototropi.sm to their 
offspring so that in time a light- trap-proof brood will be evolved. Such 
an eventuality i.s, I think, po.ssible. While I do not doubt tbe total loss 
caused by Schcbmhius I am doubtful about the loss caused to the indivi- 
dual raiyat, I am of the opinion that the magnitude of Schmnohiiis 
attack in any given year is much exaggerated. I was once informed 
by a Farm Manager tliat the loss due to SdioMohws on the farm wet 
lands was 25 per cent. ; actual counts showed 04 per cent, to 0-7 per 
cent. 

P. 126. NymphuJa depundalis. A serious pest of paddy in the 
second crop in Malabar. Complaints are universal about this ins('ct 
in South Malabar. It was, I think, sometimes confused with Cnaphnh- 
from but I am doubtful about this. 

P. 127. Cnapkalocrocis medinalis. From what I have seen in 
Malabar and South Kanara I think this insect does more damage than 
is generally realized. 

P. 138. Clanta cramri (?), I am told, is a serious pest of Tea in 
the Anamalai Hills. 

P. Id9. Anatrachyntis {Pyroderces coriacella). I have no 

evidence that it is a pest. Everything points to its being purely a 
scavenger. 

P. 157. Nephintis serinopa ; parasitized by Ehsmus nephaniidin, 

Rohwer. * 


COLEOPTERA. 

P. 185, Xyl^rus hiporus 

„ fmim { Rubber. AH from Mooply valley. * 

„ perlorans ) 

,} compactus, Robusta Coffee. But did not attack 

Arabica on same estate. 

0 2 
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Xyld>oru8 hiporus appears to attack healthy trees, but I have not 
had time to visit the estate to confirm this. 

F. 108. Apion sp. On jute and Cajanus. 

It might interest you to know that there was in Central Africa an 
Apion armipes whicli attacked cotton in the same way as Petnphere$ 
affnis does in this country. 

P. 202. Pemphere^ afjinis. Work now being done at Coimbatore. 
Distribution seems fairly even in cotton-growing tracts, but I did not 
see it at Anakapallc. It ^v^ls found in stems from Bellary district, but 
the characteristic swellings were not to be seen. This may account 
for its being overlooked. Also the fiict that it attacks below the ground 
in country cottons. Ithroed.s freely in Corchorus oliforius (not a mal- 
vaceous plant, but belonging to the next family, Tiliacese), in two species 
of Abutilon^ in Hibiscus rasas inensis and //. escuknty^ (Bhindi), Gogu 
or Deccan hemp, and, when all cotton was of the ground, was found 
on Ficus religiosa in the Botanical gardens at Coimbatore. It was 
not bred from this tree but couples were copulating freely on the tree. 
Attempts are being made to ascertain whether a resistant strain of 
cotton can be grown. We are going into the lifehistory of this insect 
very thoroughly but I do not wish to say much about it at present. 
A parasitic grub has been found on the larva of Pempheres afjinis but 
could not be reared. Specimens of Pempheres have been found killed 
by a fungus. It attacks both larva and adult. With reference to 
remarks made at the last Conference and about pulling out all first- 
attacked plants, I wish to say that although all Coimbatore district 
pulled up its cotton by the end of August 1919 and 1920, there has 
so far been no appreciable result as regards Pempheres attack ; 75 to 
100 per cent, of the plants are attacked by the end of the season, and 
there is no evidence to show that the continuous pulling up of the plants 
on the Farm has had any effect in lessening the attack of the Pest, 
Cotton grown for the first time in the Wet Lands 800 to 1,000 yards 
from the nearest cotton was attacked quite heavily in 1919. Two or 
three years of the Pest Act might pgssibly have some effect. Country 
cottons are more resistant than Cambodia and Bourbon. Cambodia- 
Bourbon cross appears to he more resistant than Cambodia but, as 
all our investigations arc in their infancy, I do not wish to say more, 
as too many statements have been made about Pempheres and other 
insect pests on insufficient data. Nothing is known as to the effect 
on the plant. As a general rule only seedlings and young plants are 
killed by the Pesnpleres attack. It is rare to find full-grown plants 
killed although there may be multiple infestation. I am not convinced 
that Pe^wpheres is as serious a pest as is made out. 
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P. 212. Batocera riibus. This was sent to me and reported to be 
attackbg rubber in the Mooply valley in 1920. Only one or two trees 
were attacked. 

P. 23S. Lepti^pa pygmcca. Not much is known about it. As far 
as I know at present it is more localised than llupa'. 

P. 237. Hispa armigera. This is a serious pest of all three crops 
of paddy in South Kanara. In response to appeals from the Acting 
Collector, I arranged for a demonstration in spraying as a control for 
this pest. Crude oil emulsion was used and certainly acted as a deter- 
rent and w'here seed beds were taken in time was successful. However I 
do not think it is a very practicable proposition even if worketl through 
co-operative societies. Bagging and clipping are equally efficacious. 
Great success was obtained in one field which it was possible to flood 
by running in water with crude oil emulsion floating on it. This might 
be a useful control for the first crop. But a great deal of st\idy is needed 
of this insect and our control methods are merely sto])-gaps, like the 
majority of the so-called remedies for crop pests. 

To my mind Hispa is famous for the fact that, as far as I am aware, 
it is the only insect which has been mentioned by name in the weekly 
reports of the Collector of a District to Government. I am not sure 
that it was not mentioned in the Government of Italians report to the 
Secretary of State, 

Htspa armigera docs not seem to be a serious pest in Malabar. Fur- 
ther experience may show otherwise. 

P. 242. Gnaihospastoides rovxi, Cast. An interesting method of 
control is used in Bellary. Assafoetida is mixed with cow-dung. In 
this beetles which have been caught are rolled and tlieri liberated, Rai- 
yats claim that they drive other beetles out of the fields !! 

P. 244. Ehteridm. Elaterid grubs were found eating paddy seed- 
ling roots in Kistna district. The adults were not reared. 

P. 244, Sphenoptera go^sypii. The Deputy Director of Agricul- 
ture, III Circle, tells me that in the Ceded Districts 8. gosfypii is a 
serious pest of cotton. 


Ehynchota. 

267. Leptocorisa mricomis. Hotting flesh was tried without 
success at Coimbatore as a bait. Bagging is quite successful and kept 
them under control on the Central Farm this year. This might be 
due to early ripening of some varieties of paddy in which the bugs con- 
giegated and on which th^ were caught. 
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From the train I saw a raitjat in Malal)ar clearing the fields with a 
hand net (bag) which seemed to be made on our model. 

2()2. Dysdercns cin^uhtus appears to vary very much in its 
occurrence. I think it worthy of more extended study. On the Central 
Farm at Coimbatore I should not call it a pest. It is almost a 
rarity. 

P. 261. Oxycarenus la^im is an insect the study of which should 
be taken up in the near future. 

P. 266. Ilelopellis antoniij Sign. I am certain that this insect is 
the cause direct or indirect of the withering of nim shoots for it can 
b(i controlled'by spraying and withering prevented or arrested. I suspect 
bacteria to be the real cause of the withering, the bacteria being injected 
by 11. anlonii while feeding. This is simply a theory but would account 
for the fact that the number of withered shoots seems to be so much 
out of proportion to the number of insects found. This insect will 
shortly be studied in collaboration with the Government Agricultural 
IJactoriologist. 

IHatycdm (jossypirlh, Saunders. A good deal of work on this insect 
is being done at Coimbatore ; in fact, I am making every effort to con- 
centrate on it. The Pest Act reduced the attack in the season and 
suninuT-pickings considerably. The preliminary results of our investi- 
gation have been sent for publication. One interesting fact which 
has conic out is that there appears to be a long feeding stage in the 
Bcason-pickiug, that is, betw^een January and the end of March. After 
that time generations overlap with rapidity. The three nearest approa- 
ches to a long'Cyclc larva which w^e have found came from season-picking, 
during the hot weather. We have not been able to do our investi- 
gations on as large a scale as I should wish owing to a variety of reasons 
W'hich need not be discussed here, and to the present system under 
which a Provincial Entomologist has to work, which, as every one knows, 
makes any really thorough investigation in impossibility, I hope that 
at the next Conference I shall have something more definite to say 
on the subject. I have not found Plaiyedra breeding in Thespesia 
as it is supposed to do, but it breeds freely in Bkindi. When the attack 
is severe, as in 1919, country cottons suffer but so far appear to be 
20 per cent less attacked than Cambodia, They have been alleged 
to be immune but I have so far not found this to be the case nor is at 
all likely to be true. 

In spite of the excellent work done in Egypt a very great deal more 
is required in India on this pest which is of major importance. 
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Obthoptera. 

Grasshoppers caught at poison baits on the grounds of the Forest 
College, Coimbatore, included the following species 

1. Orthacris acutke^Sy 11 ol. A troublesome pest of gardens. 

2. Acridxihrevi&illis, 

3. Aiolo'pus affinisy Bol. 

4. Acrotylics humbertiana. 

5. CatmUops Miens. A fair number of these. 

6. Chrotogoniis saussiirei. A very common pest. 

7. Cyrla'CantJmcris ramcea. 

At Gobichettypalayam, Coimbatore district, the following were 
damaging paddy nurseries in 1915 (?) 

1. Gastrimargus marmoratus. 

2. Atractoniorpha crenulata, 

3. Acrotyltts humbertiana. 

The following outbreaks of grasshoppers have occurred in the Southern 
districts of the Presidency, October-November : 

At Tinnevelly : On Cimhti {Pennisettm typhoideum) : — 

1. Aorotylus humbertiana^ Sauss. 

2. Aiolopm ajjinisy Bolivar. Aiolopns (amulus ; Madura. 

At Raranad, on cotton in March : — 

1. Catantops annexus, Bolivar. 

On Ragiy etc., in October : — 

1. Chiefly Oedaleus abruptus, Th. 

Commonest in the SoiUh. 

Ckrotogonus. C. sauss^trei, Bolivar. 

In the Circara : C. roberlsiy Kirby. 

I find a Psychid on gold mohur trees (Poinciana regia ) ; it is very mj. p, (j, gem 
bad at Dacca. 

Saluria inficita was found last year as a pest on dry land paddy Mr. Sutramaniam. 
in Mysore. It is not found to attack Ragi at all. The attack is similar 
to its attack on Ragi in Madras. 

We have also recently had a case of Elaterid larvae attacking paddy Mr. Ballari 
but the specimens could not be reared. 

Elaterid larvae were found damaging cereals at Pusa in December Mr. Eetcher. 
last. 

Did these larvae attack high-land paddy in Madras ? 

No ; delta paddy. The larvae were under the mud. 

Have you found any parasite of Pempheres ? 


Mr. Ghosh. 
Hr. Ballard. 
Hr. Uisn. 
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Hr. Ballard. 
Ur. Inglif. 


Mr. Ballard. 


Mr. Beeson. 


Yes. I found a grub which we were unable to rear. Both adults 
and larv 0 D are killed by a fungus which our Mycologist is studying. 

On 21st September 1920 I found Oxycetonia jucunda feeding on 
Chrysanthemum flowers in the garden at Dow Hill, Kurseong (elevation 
6,000 feet). 

To my list of crop pests two more Scolytids may be added ; (1) 
Hypolhenemus erudita, Westw., which bores into cumhu stems, and 
(2) Xylehorus parvuhs, Eich., which bores into coconut stems. 

On page 178 of the Proceedings of the Third Entomological Meeting, 
the distribution of Anatona stillata has been shown to be confined to 
Southern India, but the species has been found to occur in Northern 
India also ; specimens have been taken at Dehra Dun and W. Almora, 
U. P. 

The following additions to the Agricultural crop-pest list may be 
of interest : — 

Popillia birnianica, Arr., eating roses, Lakhiinpur, Assam. 

Adoreius hounbinator^ Burm., eating roses, Lakhimpur, Assam. 

Adoretus versut^ls, Har., eating roses, Lakhimpur, Assam. 

Torynorrhina opalimi Hope, defoliating apricot, West Almora. 



3.-SH0RT NOTES ON NEW AND KNOWN INSECTS FROM 
SOUTH INDIA. 

(Plates II- Vi). 

By T. V. Kamakrishna Ayyar, B.A., F.E.S., F.Z.S., Knto- 

mologid, Madras. 

To the Proceedings of the last Meeting of Entomologists lield in 
1919, I contributed a paper under the title “ Some inseet.s reeenily 
recorded as injurious in S. India ’’ (see paper No. 3, page 3M in the 
Report of the Third Meeting of Entomologists, Pusa, 1919). On the 
present occasion I have attempted to submit to you a furtlier instal- 
ment of notes on difierent South Indian Insects wliicli I have been 
able to make during the past few years. Of the insects in this list some 
are forms new to science while others are already known ones ; with 
regard to the latter only such notes >vhich in my opinion are new or 
not recorded till now are added. While my last paper w’as purely an 
economic one treating as it did of injurious insects only, in this paper 
I have not specially confined myself to forms of economic importance 
alone, but have included both general and economic forms which might 
be of general interest. The brief notes added include records of some 
new forms and notes on synonymy, distrilmtion, lifehistory, habits, 
etc. 

Hymenoptera. 

Bruchofhigus mellipes^ Gahan (Chalcididse). 

(The Daincha seed Chalcid.) 

From a consignment of parasitic Hymenoptera forwarded to 
Dr. Howard of the U. S. A. Bureau of Entomology, a couple of years 
ago, Mr. A. B. Gahan recently described a species under the name 
Bruohophagus mellipes (vide page 513, Proc. V, S. A. Nat. Mtis., Vol, 
66 ; 1919) and we received named specimens of the same. On looking 
at the insect I had some doubts as to whether this w^as not the same 
species which Girault had named Eurytoma indi (see page 315 of my 
last paper in 1919). I raised this doubt and vre wrote back to Mr. Gahan, 
who has replied that both the inseers are one and the same, and that, 
since Girault’s name was not yet published, this new name Bruchophagus 
weBipea should have priority. It might be seen that I had myself 
( 29 ) 
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made a foot-note in my last paper that this insect might be closely 
allied to the American clover seed Chalcid and evidently it is so, as 
both belong to the same genus {Bruchojthagus). Thus the Daincha 
seed Chalcid is to be known in future as Bruchophagits imllipeSy Gahan, 
and not as EuryUma indi. 

Stomoceras ayyari, Gahan (Chalcididae), (Plate II, fig. 1.) 

This jet-black, fairly large stout Chalcid was reared out 
from caterpillars of the Limacodid moth, Parasa lepida^ a well-known 
pest of castor, mango, palms, etc., in the Plains of South India. More 
than one species of parasite has been reared from this larva but this 
one appears to be fairly important and a large-sized species. The insect 
was named and described by Mr. Gahan of the U. S. A. Bureau of Ento- 
mology (sec page 518, Proc. U. S. A. Nat, Mas,, Vol. 56 ; 1919). 

Spinaria nigriceps, Cam. (Braconidac). (Plate II, fig. 2.) 

On page 9 ol the Pusa Bulletin No. 89 (Second Hundred Notes on 
Indian Insects), Mr. Flctclicr has recorded Spinaria Imcomelcena, Westw., 
as having been collected by him in Coorg. Recently I collected two 
speciuieiis of a species which 1 am almost sure belong to the species 
which Cameron has described from Ceylon as spinaria nigriceps (Vide 
page 37, PI. 3, lig. 7) in Manchester Memoirs, XLI (4). This is evidently 
the first record of the species for Continental India, 

So far we have the following species of Spinaria found in the Indian 
region ; — 

1. Spinaria nigriceps, Cam, Ceylon and Madras. {Manchester 

' Memoirs, 1897). 

2. Spinaria trimaculata, Cam. Khasi Hills (Manch. Memmrs, 

1900). ? 

3. Spinaria albiventris, Cam. Khasi Hills (Manch. Memovrs, 

1899). 

4. Spinaria leucomelwna, Westw. Coorg (Pusa 2nd Hundred Notes 

Bulletin, page 9). 

5. Sphxaria jiavipennis, Cam. India (Entomologist, 1906, p. 205). 

6. Spinaria chotanensis, Cam. India (Entomologist, 1906, p. 206). 

7. Spmaria spinator, Guer. India (Duperrey, Voy. Coquill, , ZooL 

II, p. 199, 1830). 

Pristomerus euzopkercB. (Ichneumonidae.) 

In the Fauna volume on Ichneumonidse, Motley described a new 
species under the name Pristomerus testaceus, a parasite reared out 




Fig. l^^Spintina Cam. (x7). 
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Fig, MivropUtis sp. {x16}. 



Fig. li—AUelabus dincolor (xS). 
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from the Brinjal stem-borer, EuzopJicra perticdhi, Bag., collected at 
Attur, Chingleput, etc. I have recently conic across a species of /Vi' 5 - 
tonu^rvs described by Viereck under the name P, cuzopherd which also 
appears to have been reared out from the same host caterpillar, in Mysore, 
in the Proc. of U. S. A. Nat, Mus.y Vol. 42, 1912-13, p. 152. It might 
be that the two are separate but as far as I could compare the descrip- 
tions, the species appear more or less similar. Whether the same or 
not, this additional information may be of use to workers on Ichneu- 
monida) in India, If they happen to be the same, Viereck ’s name being 
the earlier must be retained. 

Microplitis sp. (Braconidae). (Plate III, fig. 1 .) 

Most of us Indian workers are familiar with this ]>reity common 
insect found as a parasite on the castor seiniloopcr, Achaa {Ophiitsa) 
jarnita, in all castor-growing tracts. TLii parasitic grub after feeding 
inside the host comes out just before pupation, prepares a pale brown 
cocoon and fixes itself under tlie tail-end of the host-caterpillar. In 
certain sea. sous this insect acts as an important natural chock on this 
pretty bad pest of castor and hundreds of parasitized larva; are seen 
on the plants. This insect is a small bluish black active Braconid wa.^p. 
I submitted specimens of this insect to Mr. Viereck who has determined 
it generically. 1 hope to publish a detailed description as soon as 
possible after referring to literature and making myself sure that it 
a new species. 


A Wood-wasp from South India. (Siricidm.) 

Recently while sorting out the Hymenoptera in the Coimbatore 
collections I came across a specimea of a wood- wasp belonging to the 
family Siricidee, members of which are said to be very rare in the Tropics. 
Our insect was collected from Yercaud in the Shevaroy Hills at 4,000 
feet elevation. On referring to literature, which I was able to get at, 
the insect appears to belong to the genus Urocerus, Geoff. {Sir ex, Linn.), 
but I am not quite sure. It might be a species of the closely allied 
genus Xiphydria, Latr. of which Cameron has recorded one species, 
Xiphjdria qtiadrimaculaUi, from the Khasi Hills (page 4, MancJieskr 
Memoirs, XLIII (3) ; 1899) and another, Xiphydria sinatifrons, from 
Ceylon (page 70, Spol Zeyl, III ; 1906). This insect docs not appear 
to be either of these. There is mention made of another species, Xiphy- 
dria orienialis, Westw., as also Indian but I am unable to get details 
of this latter. The importance of this record consists in the fact that 
this is the first record of a wood- wasp from South India so far as I know. 
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' New South Indian Sa^ Flies, (Tentkredimdae.) 

Till now the only known saw-fly that has been recorded from South 
India appears to be the mustard saw-fly (Athalia jiroxima, Kl.)* This 
is certainly not due to the absence of forms but solely because no collec- 
tions were made and worked out till now. The three new species, in- 
cluding one new genus, mentioned below were collected by my colleagues 
and myself chiefly from the Hills of South India. Mr. Rohwer of the 
U. S. A. Bureau of Entomology was kind enough to name the species 
for us ; no publication of the descriptions has appeared as far as I know, 
1. Senoclia diascorea’^ Roh. (MS) ; Tali])aramba and Kollur (Western 
Ghats) 1,000-2,000 feet, found breeding on a species of 
Diascorea (July to October). 

,2. Senoclia bihnga, Roh. (MS) ; from the Nilgiris and Kollegal 
(September -October) from 1,000-2,000 feet elevation. 

3. Amonophadnus stth^netallicus, Roh. (MS), from the Palni Hills, 
5,000 feet (May). 

All these are species with a uniform bluish-black colour without 
any yellow or reddish markings. 


Pcecilogonalos spp. from South India. (Trigonalidae.) 

In a consignment of bees which I forwarded to Professor Cockerell 
a couple of years ago was included a specimen which I took to be a 
bee (N(miada). Professor Cockerell wrote back to me saying that the 
insect was a Trigonalid. He did not send me back the specimen nor 
did he publish anything regarding the same among our novelties among 
bees which he published in the Annals and Magazine of Natural History 
during 1919. Meanwhile I looked for more of these insects in our collec- 
tion and succeeded in finding another Trigonalid. I had thus two speci- 
mens, one being the duplicate of the insect I sent to Professor Cockerell, 
and another one, both apparently difierent species. Finding these 
very interesting 1 referred to literature and found that from India, so 
far as I was able to make out, only one species had been described and 
that was Poecilogonalos harmandi. Under the circumstances I made 
hold to describe these two insects as two new species and these descrip- 
tions were published in the Records of the Indian Museum, XVI, pp.71-74 
(1919) under the following names : — 

1. Pcecilogonalos fulvoscuiellaia, from the Palni Hills (May). 

2. P. kerala, from Malabar (October). 

I now find that Professor Cockerell has very recently published 
a description of the insect I sent him, in the Proceedings of the Ento- 
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mological Society of WashingioUj Vol. XXII, page 191, as a new species 
witli the name Fcecilogonalos mimus. From the description I am almost 
sure that this is the same as my Fcecilogonalos fnlvoscxdelhia. If both 
these happen to be same, Professor Cockerell’s name must sink and 
mine should have the priority, having been publislied earlier. 


CoLEOPTERA. 

Attehhxis discolor, Fb. (Plate 111, fig. 2.) 

This pretty weevil was noted in December last in the Walayar 
forests, Coimbatore, on Terminalia shoots. They were found in good 
numbers twisting the leaves into characteristic knots and doing some 
appreciable damage. It was found in company with Aiiodcras ecMxuis 
and Aftelabus S-piinctat(i. This lias been noted before by Stebbing 
in the Coimbatore district on AnogeissKS latifolia. 

Lablab vine. gaU-xrecvil. (Curculionidse.) 

In the Kistna delta, wliilc engaged in paddy stem-borer work, I noticed 
that in the main vines of Dolichos lab-lab were found prominent galls 
close to the ground level. On cutting open tlie gall a weevil was found 
to breed inside the spongy matter. The gall is about the size of a man’s 
fist. I am unable to state whether tlie gall was produced by the weevil 
or whether the weevil selected the gall for breeding purposes after its 
formation. The weevil is dark brown in colour and stoutly built. In 
appearance it resembles more or less a species of Desmidojjhorus. 

Morinda shoot-borer beetle. (Scolytidse.) 

In my last paper I have made reference to this insect as a borer 
into the tender shoots of Morinda tincioria in Coimbatore. This insect 
has recently been identified as Hypothenemus plumerice, Nor. The insect 
does some damage to the tender shoots and attacked-shoots drop down 
faded, which indicates the presence of the pest. 

Arcecerus fasciculatus, DeG. (Anthribidfle). 

This well-known beetle has recently been found to breed inside 
fruits of the Persian Nim tree (Melia sp.) in numbers on the Coimbatore 
farm. Though a well-known pest of areca-nuts in India, I have not 
yet come across this insect on areca nor have we received any definite 
reports regarding the damage done by this insect till now from the 
West Coast tracts which have extensive areca gardens, 
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Leajheetles on pepper. (Ghrysomelidse.) 

A number of small leafbcetles have been noted on the pepper vines 
biting holes in the leaves in North Malabar. Of these only one, Lmgit- 
arsus nigripennis, Mot., has been so far noted to be a specific pest of 
pepper, contributing its share in causing “ Pollu disease. Others 
often noted on pepper are (1) Pagria costalipennis, Jac. ; this is a small 
dark coppery-brown insect looking more or less like the grape-vine 
flea-beetle {Scelodonta strigicolUs). It is very active and often found 
in numbers on the tender foliage, (2) Necnlla polUnaria, Baly ; this insect 
at first sight might be mistaken for a weevil of the genus Myllocerus. 
It is short, stoutly built and brown in colour ; the wliole body is com- 
pletely covered by a thick ashy down which gives it the colour of a 
Myllocerus species. (3) Nisotra madnrensis, Jac. This is a well known 
insect affecting Hibiscus ^ Jute, etc., in South India, and has been occa- 
sionally found on pepper in North Malabar. 


Lepidopteba. 

Asiira cortfertOj Wlk. (Arctiadse.) 

The hairy larva of this moth is found to be a domestic pest in the 
villages along the Western Ghats during the months from August to 
October. It is especially found on mossgrowm w^alls and old buildings 
with the roof covered with small country tiles. Often the caterpillars' 
drop down into the living apartments of houses and cling to clothing, 
etc. The irritation produced by its contact is pretty severe and the 
part of the skin gets swollen. Children are often put to great annoyance 
in houses by the contact of these hairy caterpillars. The caterpillar 
which is found feeding on the moss and basking on the tiles during the 
damp steamy weather settles on walls and protected corners inside 
the woodwork of the roofs before pupation. At this stage it makes 
a sort of oval enclosure with its hairs and in the centre of the oval area 
it builds the cocoon and changes into the pupa. The adult insect, 
which is a pretty moth, is often seen coming to lights at night. The 
name asura appears very appropriate, at any rate, considering the local 
tradition that this pest generally disappears after the annual festival 
called “ asura samhara ” (the destruction of asura or demon) in the 
month of November in Palghat, w^here the insect is found every year. 


PelocJiyta astrcea^ Pr. (Arctiadee.) 

This pretty moth is fairly common in Coimbatore. There is one 
very interesting character in this moth- which I have noted and which 
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I have not found recorded as far as I know. The moth, which is rather 
glow flying, when caught emits a frothy juice from the protlioracic 
region near the root of the wings. The fluid is yellowish green and 
has a frothy consistency. This is perhaps a protective adaptation to 
repel natural enemies. On two successive occasions I found this moth 
on Ficus glomerata. 

Cricula trifenestraia^ H. (Satnrniadie.) 

In the pepper gardens of Korth Malabar this wiki silk insect is very 
commonly found. It chiefly attacks cashew and mango trees. Often, 
the standard trees on which the pepper vine grows up are subject to 
the attentions of this insect. The tree Careya arhorca often suffers 
considerably from this insect. The whole foliage of the tree is com- 
pletely stripped and on the stems and forks of the branches may be 
seen masses of golden yellow cocoons of these caterpillars. And often 
the caterpillars are found to pupate in masses under cover of pepper 
leaves also ; but so far no appreciable damage has been found to be 
done to pepper vines. 

Stauropis alternus, Wlk. (Noted ontidae.) 

This insect has occasionally been noted in small numbers on red 
gram, Tamarind, etc., in Coimbatore. In December 1 91 9 in the Walayar 
forests, I found small plots of red gram {Cajaws wdicn.s) very badly 
infested by these caterpillars. But one remarkable point in the case 
was the heavy parasitization of the worms. More than 90 j>er cent, 
of the larvae were parasitized by a Braconid {Aj)arfnicf! sp.). 

Casmrim seedling caterpillar, (Pyralidse.) 

This is a new pest reported from the Coast tracts of Tanjorc district 
near Negapatam where Casuarina plantations are found. This insect 
is a slender pale green elongated caterpillar which lives by day under 
the soil near the young plants in tubular galleries of sand and during 
the night comes out and cuts the tender plants carrying portions of the 
cut shoots into the burrow underneath. In habits I found the creature 
exhibiting the same features at Ancylohmia chrysographella , which 
I saw in the sandy coast fields of Cannanore in North Malabar in June 
1908. The Casuarina plantations are practically on the sandy sea coast 
and it is only the very young plants that are found to suffer. 

Schemobius hipunctifer, Wlk., at lights. (Pyralidse.) 

That the female of this insect is attracted to lights was noted by 
me as early as April in 1907 when I was sent to investigate the pest in 
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rospousc to ft Bcnous report from the Anantftpur district. LiRter oiij 
in December of the same year, I visited Narsapur taluq in the Kistna 
district and found that my original observation was further confirmed 
by seeing hundreds of the female insects dashed against hou^e lights 
all along the canal in the paddy deltas. Though I am unable to state 
definitely at present whether light traps will prove an efficient control 
for this pest or not, I feel that we have not enough grounds to warrant 
us to condemn this method even to the smallest extent. As such I 
am unable to agree with the statement made under this insect on p. 121 
of the Proceedings of the Third Eniomological Meeting at Pusa, 1919. 
In 1919 on a certain night during the Christmas holidays I happened 
to be in one of the big railway stations situated right in the middle of 
a paddy area in Malabar. Here on the overbridge which was pretty 
high and commanded a good distance, a power light was put up. Around 
this light, I found thousands of Schocnohius females hoveridg about ; 
at a moderate estimate the number was no less than 5,000. Another 
important phenomenon I noticed was that on the framework of the 
bridge below the light were found hundreds of e^ggmasses laid by gravid 
females ; some moths were even actually found depositing their eggs. 
From these and similar observations I feel that this method has to be 
tried properly and at the proper season to make us come to some definite 
conclusions on this point. 

Dactylethra Candida, Stt. (Gelechiadae.) 

The K-olingi plant (Te'phrosia 'purpurea), a valuable green manure 
weed, harbours a small caterpillar which breeds inside the pod-forming 
flowers of this plant all along the Coromandel Coast, in Negapatam, 
Taniore, South Arcot,' etc. The flowers do not form ordinary pods 
but, due to the irritation caused by the caterpillar, a globular gall is 
formed, inside which the larva remains feeding and pupates. It is 
very commonly found during tlie months of May- June. The moth is 
a small pale whitish insect. 

Ergolis merione, Cr. (Nymphalidae.) 

This insect, which is noted as a pest of castor in difierent parts of 
India, has not been noted so far as I know in South India. I saw the 
insect as a pest of castor on the Samalkot farm and Pithapuiam in 
1907, and I have never noted the insect or any allied species as a pest 
of castor anywhere in the south. Mention is made of this in the last 
Proceedings (page 107) but I believe this information regarding the 
locality-distribution, showing the southern limit up to which it is found 
as a pest of castor, may be of interest. 






Pagt 37 


Plate IV {!) 



Fig. 1.— Healthy Pongamia fruits. 
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Diptera. 

Biting Flies on the Bababuddin Hills. (Tabanidte.) 

During the month of May, when a few early thunder showers have 
fallen, two or three kinds of Tabanid flies of the genus Hamatopota 
are generally found on the Bababuddin Hills in Mysore. Tliese Hies 
not only attack cattle but hire men also viciously. During this season 
cartmen very reluctantly take their bulls up the Hills. While on a 
collecting trip a few years ago, I found it very difficult to imuun on 
the hills due to the annoyance of these insects. Two species of this 
genus collected by me have been described by Miss Ricardo in tlie 
An?ials and Magazine of Rahiral History for February 1917 (p. ‘225) as 
H. hindostani, and H. mantansis. 

Pongamia gall fly. (Cecidomyiadsc). (Plate IV.) 

In many parts of South India, especially in Bangalore, Coimbatore, 
and other places, I have seen that the fruits of the tree Pongamia yfafna, 
which under normal conditions should be almond shaped, are in liiany 
cases found deformed into clusters of small round gall fruits. On the 
same tree and often on the same branch both the kinds of fruits are 
commonly formed. For a long time I thought the growth was juitural. 
Recently I found that this small round gall fruit was a mal-foi niation 
and due to the work of a gall-fly. I have reared out the flies in numbers 
and specimens have been forwarded to Dr. E. P. Felt for identifleation. 
It is probably common in other parts of India also. 


Rhynghota. 

Deltoce^halus dorsalis, Motr (Jassidae), (Plate V, fig. 1.) 

Though this leaf-hopper has been recorded as enjoying a fairly wide 
distribution, it has not been noted as an injurious insect till now. In 
June 1919 this insect was found in swarms on a paddy nursery in the 
Kistna Delta and so far as I could judge appeared to be re.sponsible 
for the damage to the foliage which was characteristic of leaf-hopper 
bugs and which resembles exactly that caused by Nephotdlix hipum> 
talus on paddy. 


Bisphinctus humeralis, Dist. (Capsid®,) 

This insect has not been recorded from South India till now. I 
noted it in some numbers on a species of wild Solanum on the Wynaad 
Hills (2,500 feet elevation) in October. This is an insect which may 
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have to be watehed in South India as it has been noted on tea in Assam 
and on Cinchona in Sikkim. 

Cinnamon Psylla, (Psyllidae.) 

In South Kanara district, especially around Mangalore town where 
cinnamon plants (Cinnamomum campkora) are found growing wild 
as hedge plants in the deep paddy valleys, I found a Psyllid producing 
galls on the foliage and causing appreciable damage to the plants. 
Though not a cultivated plant in the tract the cinnamon plant is of 
economic importance and as such a note regarding this insect may be 
of some interest. The Psyllid is a very active creature with transparent 
wings, quite unlike the spotted wings of the garuga Psyllid (PJiacopteron 
lentiginosum, Buck.) or the Cardia Psyllid of Coimbatore {Enphalerns 
eitriy Gr.). It resembles to some extent the Psyllid I got on Ficus 7iervosa 
in Taliparamba (see my paper, No. 82, Proc. Third E7itl. Meetii^g, 1919), 
but it is not the same. 

Cosmoscarfa nifcara, Dist. (Cercopidae). (Plate V, fig. 2.) 

All along the AVestcrn Ghats from South Kanara dowm to the Wynaad 
Hills the commonest species of this genus is found to be Cosinoscarta 
niteara, Dist. In most cases w^hen I noted the insect I have found 
it on the succulent top-shoots of the sand-j)aper Ficus plant (Ficus 
sp.). Large masses of white spittle produced by the insect are also 
noted on the top-shoots of these plants. The insect is fairly large and 
is beautiful in colour and extremely active. I did not note this on 
the jak tree w'hich is the favourite foodplaiit of the other species, C\ 
relata, Dist., in Coorg and Mysore. 

Nctv records of Coccids. 

Since the publication in 1919 of my Bulletin on “ South Indian 
CoGcidse ” (Bulletin No. 87), I have been able to get the following further 
records of Coccidae from South India 

Parlatoria camellice, Comst., on stem of Melia, Coimbatore. 

Parlatoria cristifera, Green (M.S), on Citrus, Maddur (Mysore). 

Aspidiotus hartiiy Ckll., on Turmeric, Erode (Coimbatore). 

Chionaspis herh^, Green, on grass, Coonoor (Nilgiris). 

Pseudococcus bromcliw, Bouche, on pine-apple, Taliparamba (Mala- 
bar). 

Phenacoccus kirsutus, Green, on Ficus indicus, Kollegal (Coim- 
batore) . 

Antonma indica, Green, on grass roots, Coimbatore. 

WalJceriana xglics, Green (MS), on Xylia, Taliparamba (Malabar) 






Pagf -59 PLATE VI (2) 



Fig. 2. -Pliifllor/ioreia sp, (x2|). 
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Besides the above new records, which include also two undescribed 
species, several of the known forms have been noted on other host plants 
on which they have not been recorded till now from South India. 

It may also be mentioned here that ]\Ir. Green has since described 
all the new Diaspidinm mentioned as MS names in my Bulletin in the 
Records of the Indian M^iseunij Vol. XVI, pp. 433-449 {December 1919). 

Pidvinaria maxima, Green. (Coccidsc.) (Plate VI, fig. 1.) 

This Coccid has within the last few years made very good progress 
as an important pest. In the early years it was noted only on the nim 
tree (Melia) around Coimbatore, Now the insect has not only been 
found to have a wider distribution but is asserting itself as a pest of 
more than one important plant. Within the last three years the insect 
lias so far been noted in Jlysore, Tinnevelly, South Arcot, ]\radura and 
Kistna districts. The main host plant on which the insect revels is 
the am but it has been found occasionally in fairly large numbers on 
cotton, mulberry, garden croton and Jafropa curcas. On the last ])lant 
I saw it very bad in a delta village in the Kistna district last year, 
actually killing many shrubs. I think this is one of those insects the 
activities of which demand watching. 

Orthoptera. 

Traohythorax planiceps, Redt. (Phasmida; ) 

In the Bo 7 )d)ay Natural History Society’s Joimial, XXII (1913), 
p. G41, I published a note containing some observations on the life- 
hl.story of an interesting Phasmid which I reared out from the egg stage. 
At the time of publication of the note I was under the impression tliat 
the insect might be a species of Cakisia. Sometime ago I received 
information from Senor Candido Bolivar, of Madrid, that the insect 
belongs to the species Trachjihorax planiceps, Redt. 

Phyllochoreia sp. (Eumastacinse.) (Plate VI, fig. 2.) 

During my tours in North Malabar I have collected an interesting 
Eumastacine grasshopper which is undoubtedly a species of Ph7jllocho- 
reia (see figure). In the Fauna volume on grasshoppers, Kirby has 
recorded two species which come near this insect in general form viz., 
P. equa, Burr, and P. asina, Burr. But as far as I could make out 
the insect under review appears a new species. It is quite common 
at Taliparamba in N. Malabar from September to November and h 
found in all stages (I did not find the eggs) chiefly on Xylia and Term.' 
nalia bushes, nibbling the tender foliage. In the presence of the broad 
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leafy thoracic shield and in coloration the insect is very well protected ; 
it is often found very difficult to make out the presence of the insect on 
the leaves due to its protective resemblance, 

Thysanoptera. 

As a supplement to my paper on “ Thysanoptera ” read at the last 
meeting (see page 618 of the Report), the following further informa- 
tion on some South Indian species may be of interest. In April 1919 
we forwarded to Mr. Bagnall a consignment of Thysanoptera collected 
from different parts of South India and found on a variety of plants. 
Of these, Mr. Bagnall has since described the following new species in 
the Annals and Magazine of Natural History for October 1919 

(1) Dendroikti^s indkus^ on leaves of arrow-root plants, in companv 

with Panchcetothrips indica, BglL, North Malabar (Septem- 
ber). 

(2) Euthrips citricinctus^ on arrow-root leaves, North Malabar 

(September). 

(3) Haplothrips pictipes, in diseased pepper berries, North Malabar 

(September). 

The bulk of the material sent is still unidentified. Later on we 
sent him specimens of an interesting species of large sized Thrips collected 
on Eugenia wriglitiana by Mr. Muliyil on the Palni HiUs ; Mr. Bagnall 
has identified this as a species of Leeuwenia, almost certainly L. indicuSj 
Bgll. This species is a member of the group Hystrichothripidse. Specie? 
of Leeuwenia noted elsewhere till now also appear to have been found 
on species of Eugenia plants only. 

It may also be added that recently I have noted a species of Thrips 
doing severe damage to leaves of garden crotons both in Bangalore 
and Coimbatore. The foliage becomes thickly spotted and sickly and 
gradually fades. The adult is dark brown with the anal end reddisb, 
young ones are pale whitish. 



4.-.0XYA VELOX. 

By Rao Sahib Y. Ramachandra Rao, M.A., F.E.S., Assidmt 
Entomologist^ Coimhatore. 

(hya velox, the lesser or small grasshopper of Paddy, is a greenish 
insect with a lateral yellow stripe. The female is light to bright green 
and reaches in some cases 2 inches in length, while the male is more 
slender and smaller and usually reddish brown in colour. 

Eoodflants. It is on the whole a marsh insect, feeding on grasses 
growing in wet situations. The young ones as well as the adults attack 
the leaves of paddy, especially in the nurseries, while the adults are 
capable of doing much damage to paddy in ear by biting at the bases 
of the maturing earheads and causing them to dry up. The grasshopper 
is also known to attack cotton and pulses. 

Life-history, In adaptation to a life in marshes the grasshopper has 
acquired peculiar habits of oviposition. While in dry weather and in 
dry conditions the insect may lay eggs in the soil like other grasshoppers, 
in marshy situations it lays eggs among paddy stems and grass-clumps 
about an inch or two above the water-level. It exudes a gummy frothy 
liquid which soon sets hard, assuming a red-brown colour, and serves to 
protect the masses of eggs laid in its midst. In certain instances such 
^masses were also found laid in folds of cotton leaves in a cotton field 
and likewise in folded paddy leaves. 

The number of eggs in a mass laid in the field was found to v^ry from 
10 to 29. 

The duration of the egg period was found to vary from 15 to 41 days, 
and was observed to depend chiefly on the season of the year and the 
presence or absence of moisture. It was shortest in April, 15-17 days, 
and longest in December and January, 41 days. 

The young ones. The sexes can be distinguished even in the earliest 
stagf s chiefly by the aid of characters of the anal appendages. 

The males invariably pass through 6 moults, while among the females 
there is in about 50 per cent, of the cases an additional moult. The 
wing-pads are noticeable even in the first instar and in the earlier stages 
are found overlapping the sides of the thorax, but after the fourth moult 
and after the fifth in the case of certain females, the wings become turned 
back. 
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The grasshopper breeds throughout the year, but is found in largest 
numbers in the rainy season, August-November. 

The grasshoppers would seem to copulate more than once. 

In eleven cases of grasshoppers which laid eggs in cages the largest 
number of eggs laid by a single individual was 177 (distributed among 
12 egg-masses) ; in other cases there were 163, 132, and 131 (11 egg- 
masses) and 113 (8 egg-masses) and 109 (7 egg-masses). 

Natural Enemies. 

Predators. Frogs and birds. 

Parasites. On Hoppers : 

(1) One Sarcophagid was reared at Coimbatore. 

(2) Mites on adults. 

On Eggs. Owing to the exposed situation of the egg-masses these 
appear to be subject to the attack of numerous parasites. 

(1) Minute brown Chalcidid, TumUiscapus oopkigus, Gir., 17-21 

individuals in each egg : pupation period 6 days : whole 
life-cycle about a month. Hyperparasitized by a large 
green Chalcidid [Aximopsis tumidtscapif Gir.). 

(2) Black parasite— depressed abdomen. 

(3) Black Proctotrypid (Scelio oxyce, Gir.) — compressed abdomen. 

Life- cycle — 1| months. 

(4) Large bluish green parasite (Chalcidid) (Anasiatus cown6a- 

torensis, Gir.) 

Remedial measures. 

(1) Ploughing is of no use in the egg stage. 

(2) Collection of eggmasses is contra-indicated owing to the presence 
of parasites. 

(3) Bagging when present in large numbers. 

Was such ovi-position found to be very extensive ? 

When the paddy was three to four months old we were able to collect 
a large number of eggs from a single field. 


Kr. Gbotb. 
Rao Sabib. 



d.^FIRST ENTOMOLOGICAL RECORDS IN PORTUGUESE INDIA. 

By Major Froilano de Mello, BacterwJofjical lnsli(ak\ Xom Gon 
and P. Correa Afonso, Department of AgricaJtiire of Portuguese 
India. 


Introduction. 

It is necessary that we sliould state, before entering into 1lie subject 
of this paper, that research in General Parasitology, as applied to Medical 
Science or to Agriculture, was started in Portuguese India only six y<\irs 
ago. 

It must be admitte(i that in a small country, as ours is, a medical 
officer or an agricultural one cannot devote his full time to one particular 
subject of investigation out of the many ^Yhich const the Medical 
or the Agricultural sciences. Their attention is bound to be di-spersed 
over a diversified field of work. Moreover, in countries which arc, almost 
beyond ho|re, buried under dee[) strata of routine, any new introduction 
or suggestion gives rise to a movement of reaction on the part of tlic 
majority of the people. They discourage tlie workers either by a studied 
attitude of cold indifference or by direct manifestations of hostility, the 
result being that the better part of the work is lost on unrece[)tive minds 
and the energies of workers are very much hampered. Such in fact is, 
unfortunately, the position of the writers. 

These few statements will serve as a justification of, or an apology 
for, the fact that the entomological notes wlilch are herein recorded arc 
very scanty indeed and have not been arranged in accordance with any 
systematic plan, as might be desired. The identifications were made in 
the short intervals of freed oni^snatched between periods of regular official 
duties. 

The writers hope that they will meet with the favour of a kind accept a- 
tion from the scientists assembled in this Conference, being thereby 
induced to follow up their investigations with perseverance and method. 
They likewise ardently hope that your favourable acknowledgment of 
their work may be readily noticed by the people of this country, and 
being accepted by them as an honour done to the country as a whole, 
may stimulate them to give to the writers that hearty cooperation which 
is essential for the progress of our work. 

( 43 ) 
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Before proceeding to give a list of the insects identified by us,, we 
have much pleasure in requesting the Entomologists assembled at this 
conference, particularly the Imperial Entomologist, to give us not only 
encouragement but also their scientific aid in the work which we further 
propose to take in hand, it being clear that the brief notes recorded in 
this paper are only a short preface to a more elaborate undertaking 
for the future. 

Medical Entomology. The following is the note of the species up to 
date recorded. Each species is followed by the name of the place where 
it was collected. 

Diptera. 

Family Cer.\topogoxin.e. 

Genus Ceratopogon, C. albonotatuSy Kief. Nova Goa, Daman. 

„ Culicoides. C, pattoni, kieff. Nova Goa between Decem- 
ber & February. 

Family SmuLiDiE. 

Genus Simulium. S. striatim, Brunetti. Dudsaghor. 

Family Psychodih.®. 

Genus Phlehotomus. P. mimti^Sf Rond., Very common in rainy 
months; P. malabaricuSj Annandale, Golem. 

Family Cvucwm. 

Genus Anopheles (8. laio). A, rossi, Giles, whole province; A. 
stephensi, Liston, Nova Goa, Pragana, Daman, Diu ; A. ludlowi^ 
Theob., Nova Goa, Daman. A. leucosphyrus, Donitz, Sanquelim ; 
A. funestus var. Usion% Liston, Diu, Daman, Nova Goa, Satary ; 
A. culicifaciesy Giles, Nova Goa, Sanguem, Satary, Daman ; 
A. harbirostfiSy Van der Wulp, Nova Goa, Daman, Diu, Satary; 
A. jamesiy Theob., whole India ; A. pulcherrimusy Theob., Novas- 
Conquistas; .4. Wied., Daman; 4. maculaiuSy Theob., 

Sanquelim ; 4. fuliginosusy Giles, Daman ; 4. rossi var. vagn^y 
Donitz., Nova Goa. 

Genus Eachionotomyia. R. aranoides, Th., Nova Goa (identified by 
Mr. R. Senior- White). 

Genus Culex. C. jatigans, Wied., Nova Goa. 

Genus Stegomyia. S. fasdata, Fabr., Whole India ; S. albopicta, 
Skuse, ibid. 

Family Tabanid^. 

Genus Tabanus. T. Mcallosus (?), Pragana ; T. ditceniatus (?), 
Nova Goa ; T. striatus, Fabr., Golem ; T. albimediuSy Wlk., Nova 
Goa ; T. indiannsy Ricardo, Garanzol (identified by Mr. R. Senior- 
White). 
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Family Tabanid^ — cmtd. 

Genus Corizoneura, C, taprohancSj Wlk., Pragana. 

Genus Chrysofs. C. disbar ^ Fabr,, Nova Goa. 

Family Asilid.e. 

Genus Philodiciis. P. javanus, AVied., Nova Goa, Bicholiin. 
Family Muscid.e. 

Genus Diicilia. L. argyricejilnh, Mg., Whole India. 

Genus Ckrysomyia. G, hezziam, Villen., myasis-produciiig fly, 
Nova Goa. 

Genus Mn&m. M. nehuh, Fabr. ; M. bezzii, Patt. & Gragg ; M, 
humiliS) Wied., Nova Goa. 

Genus Philcem^tomyia. Ph. crassiroslris, Stein, Nova Goa. 

Genus Stomoxys. S. calcitransj L., Nova Goa, 

Genus Lyperosia, L. minxitaj Bezzi, Nova Goa. 

Family HiPPOBOscm.E. 

Genus Lynchia. L. xmuray Bigot, whole India. 

Genus Hippohosca. H, niaculutaf Leach, Nova Goa ; H. capensis, 
Leach, Nova Goa. 


SlPHONAPTERA. 

Family Sarcopsyllid^e. 

Genus EchidnopJiaga, E, gallimcea, Westw. 

Family Pulicid^. 

Genus Pidex. P. irritans, L, 

Genus Xenopsylla. X. cheopis, Roth. 

Genus Ctenocephalus. C. felis, Bouche ; C. canis, Bugis. 
Genus Ceratophyllus. C. fasciatus, Bose. 

Genus Gienopsylla. C. musciili, Auges. 

Common in all parts of India. 


Rhynchota. 

Family REDuviiDiE. 

Genus Gonorrkinics, 0. rubrofasdaliLSi de Geer, Nova Goi. 
Family Cimicid^. 

Genus Gimex. G. h^mipterus, Fb., whole India. 
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Anoplura. 

Family Pediculid^. 

Genus Pedicuhs. P. capitis^ de Geer ; P. vestimentij de Geer, Nitsch^ 
Genus Pktirius. P. pubis , L. 

Genus Hcematopinus, H. tuberculatus, Giebel ; H. viiuli, Enderlein ; 
R. spinulosuSy Burm. 

Common throughout Portuguese India. 


AgricultuRral entomology, (observations made only for the 
last two years). 

Lepidoptera. 

1. Hesperiadce. 

Parnara (Chapra) nmiJiias, Fb., appeared as a serious pest in some 
localities in 1918. It was not possible to collect the eggs. At the stage 
in which the larvse were collected they were green, with a black head ; 
after a week’s growth the head likewise turned green with two lines of 
dark green colour above the eyes. There is a dark green line running 
along the dorsal region from the head to the anus. Twelve days after 
collection, probably 15 days to 18 days after emergence from the egg, 
the larvie had a length of 3 centimetres and entered the pupal stage within 
folds of rice leaves. Larvae which pupated on the 4th of June emerged 
as moths on the 11th. The butterfly is two centimetres long, has dark 
wings, with dots upon the first pair. 

Two parasites were found to kill the larvae, the one emerging from 
the cocoon being a Hymenoptcron. The material was unfortunately 
lost before identification could be made. Rice fields from Salcele (1920), 
October 1920. 

2. NoduidcB. 

(а) Spodoplera manritia, Boisd. 

(б) Prodenia litura, Fb. 

These two pests appeared in large mixed swarms in 1919, the first 
laving been also recorded singly in the irrigated crop of 1918. 

They are said to have nocturnal habits ; such was, however, not the 
case during the attack above referred to ; the larvae were found to be 
actively feeding even at 11 a.m. and 4 p.m. ^Vhen they appear on an 
irrigated crop (November'March) the nocturnal habit is noticed. The 
pupae of the insects which were reared were found to be among the roots 
of the rice plant at a depth of a little over 2 centimetres. Under natural 
conditions they are said to go deeper. The pupal stage lasted 8 to 10 
days. 
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The larva of Prodenia is distinguishable from that of Spodoptcra 
by a dark line traversing the thoracic segments ; tliis difference is not 
apparent at a young stage. Collected at Salcete. 

3. N ymphalidcE, 

Melanitis ismene, Cram. (Salcete). 

A few caterpillars of this insect were found feeding upon rice in 1918. 
This is not a pest of any importance in Portuguese India. 

4, Pyralidce. 

NymphuJa sp. Quepem. 

A species of Nymphda has been recorded every year from 1018 up 
to date on irrigated rice in several localities at some distance apart ; it 
appears early in December and is active for about fifteen days. It lias 
also been noticed late in January, possibly as a second brood. This 
pest is again under observation in the current season and as far as possible 
the species will be identified. 

Sylepta sp. (Salcete). 

A species of this lea {roller is common on IJibiscus plants in tlic rainy 
season. 

5. Gekchiadcr. 

ASifofroga cerealella, OL, is a serious pest of stored paddy. It is a 
popular belief that this pest attacks only parboiled rice. It was, 
however, found in the current year (December) to attack raw paddy 
harvested in September. The moisture conditions which render stored 
paddy liable to the attack of this pest under Konkan conditions are being 
investigated. 

6 . Papilionidw. 

Papilio demoleus, Linn., has been recorded feeding upon lime and 
orange trees, eggs being laid in June and July, when the tender shoots 
appear. It is only tender shoots and leaves that are destroyed. (Salcete, 
Ichas). 

7. Arhelidce. 

Arbela sp,, recorded at Nova Goa boring into Anona spinosa. 

CoLEOPTERA. 

1. Dynastince. 

Oryctes rhinoceros, L., is a widespread coconut pe.st, more common 
in the coastal tract than in the interior of the country. It is active 
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particularly from August to October. The holes made by them upon 
the coconut palms are found to be mostly deserted in November (whole 
Port. India, specially Veehas Conquistas). 

2. PtinidcB. 

Lasioderma serricorne has been found in cigars imported from Manila. 
It»^has not been observed on leaf tobacco imported from British India. 

3. Meloidce. 

Meloid bottles of several species were found in August 1920 feeding 
on pollen of rice and riceland grasses. It is a pest of minor importance. 
(Salcete). 

4. Curculionid(B, 

Ehjnchojphorus ferruginem, Fb., has been recorded as a widespread 
pest of coconuts. (Salcete, Ichas). 

CryptorrhyncJiusymngiferce, Fb., is common on the late varieties of 
mango, particularly the Fernandina variety. (Veehas Conquistas). 

Calandra oryzce^ Linn., is a serious pest of stored rice. (Whole Port. 
India). 

5. CerambycidcB, 

Batocera riibus does considerable damage to mango tree trunks. 

6 . ScolytidcE. 

A shot-hole borer of coconuts is found to do considerable damage. 
On account of its importance its study has been undertaken and its 
lifehistory will be worked out. It is a Scolytid beetle of unknown species. 
(Salcete). 

7. Chrysomelidce. 

AulacopJiara beetles are common on all kinds of cucurbits, but not as 
a serious pest. 


Hemiptera. 

1. CoreidcB. 

Leptocorisa varicornisj Fb., is a rice pest of similar status. 

These are a few of the insects of agricultural importance which have 
been recorded in Portuguese India. No mention has been made of 
such insects as have been merely observed, but the writers have had no 
opportunity of giving more attention to. Such as for instance, a cocount 
leafeating caseworm (possibly Mahasena sp), a mango shootborer, etc. 



6.-AN ENTOMOLOGIST’S CROP PEST CALENDAR FOR THE 
MADRAS PRESIDENCY. 

(Plate Vlf.) 

By T. V. Ramakrishna Ayyar, B.A., F.E.S., F.Z.S., Assistant Entomo- 
logist, Madras. 

It must be conceded that in any agricultural tract where siiflicieiit 
experience has been gained of the behaviour of important crop pests over 
a fairly long period time, it might be possible for one to forecast the pro- 
bable time of appearance of each pest during the different seasons of 
any normal year. Of course, many an Entomologist can easily recall 
the vagaries of different insects and quote instances of how an expected 
pest often deceives him by not showing itself and how it sometimes causes 
surprise by its sudden and unexpected appearance in another year. 
Apart from these abnormal and exceptional cases it may be found practi- 
cable to prepare a crop pest calendar* as a sort of rough forecast more 
or less on the lines i>f weather predictions. In spite of all the inevitable 
defects which such a calendar is bound to possess, it is believed that it 
might still serve some useful purpose in different ways. To the educated 
farmer, who is anxious to reduce the annual toll levied by insects on 
his crops, a knowledge of the probable time of appearance of important 
insect pests during a year will be a very valuable thing. For, in most 
cases of insect attacks, especially on field crops grown over extensive 
areas, preventive- and precautionary methods go a great way in saving 
the situation. Therefore, it is apparent that such a knowledge will 
serve as a sort of warning to the farmer to be on the look- out for the pests 
and be prepared beforehand to take prompt measures the moment the 
pest makes its appearance or even just before it is expected to appear. 
To the Agricultural Entomologist this knowledge is much more. It gives 
him in addition, a clue to the seasonal habits of the different crop insects, 
their life cycles during the year, and a number of other interesting points 
in the biology of the various insects. It helps the official Entomologist 
of any Province not only to proceed to the different localities at the proper 
time to carry out investigations, but also to organize his campaigns 
against various pests sufficiently early and not be compelled to rush all 


*Tbe preparation of such pest calendars was discussed sometime ago between the 
writer and E. Ballard, Esq., B.A., F.E..S., Government Entomologist, Madras, and the 
author of this paper is indebted to Mr. Ballard for all encouragement in this direction 
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unprepared when the pest has already appeared and done some appreci- 
able mischief. It will also help him to pre arrange the work of his staff 
which might often be insufficient and not available in time if some sort 
of time-table is not chalked out for them corresponding to the periods of 
appearance of the different crop pests. A calendar of this sort is not 
without its use to outsiders. To an outside Entomoloist who wishes to 
study particular pests of the Province the calendar might indicate to him 
the approximate time of the year when he could arrange to visit the 
locality with advantage ; we know of some cases in the past when 
experts have rushed from one corner of the country to another and 
returned disappointed. And as to its utility to an Insect Expert 
coming frcsli into the country with absolutely no experience of the 
local conditions, no one, I think, will have any doubts. 

The attempt made in this paper at the preparation of a Calendar 
ff)r Soutli India is enthely bis'^d on past experience with, however, no 
pretensions to any completeness or mathematical accuracy. 

It is now fourteen years since work in Agricultural Entomology 
was started in Madras on a scientific basis. As one of the officers engaged 
in this work from its very inception in Madras— in fact, as one engaged 
in Entomological work from the very next year after the first official 
Entomologist was appointed fox the Government of India — I have had 
opportunities to gather information and acquire a fair amount of personal 
knowledge of the various agricultural tracts of the province from an 
entomological point of view, apart of course, from suffering the various 
disadvantages incidental to the lot of a pioneer worker on a subject quite 
new to the country. Though ten or fifteen years is nothing compared to 
the long periods necessary to get any thorough experience of entomo- 
logical conditions of any tract, I think I may lay claim to some 
experience, however limited, on the subject of insect pests of the 
Province. 

In any agricultural tract all crop pests, at any rate insect pests, may 
be conveniently divided into three groups from the point of view of 
their seasonal occurrence. Under the first group might be included all 
those insects which appear on crops during regular seasons year after 
year causing sometimes less and sometimes serious damage. These 
are generally the major pests of the important staple food and industrial 
crops of different kinds. In Madras these constitute the important 
insect pests of crops like paddy, sorghum, millets, pulses, cotton, sugar- 
cane, gingelly, groundnut, castor, tobacco, mango, etc. 

The second group might be made to include certain insects which 
are generally of minor importance and occasionally found in small 
numbers but which only in certain years become sporadic serious local 
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pests ; these appear on a variety of cultivated crops. As examples of 
these we have in Madras blister beetles of sorts, surface grasshoppers and 
[ocusts, surface weevils, climbing cutworms, tussock moths, slu" cater- 
pillars, etc. 

The third group comprises those insects found all the year round 
without any marked seasonal variations in their appearance These 
are generally found on perennial crops like palms, fruit trees, vogetabirs 
and garden shrubs ; some of them also infest stored products’ and limisc- 
hold materials. Familiar examples of this group are the palm beetles 
white ants, rice weevil, meal worm moths, silver fish, etc. ’ 

Of these three groups we may leave out of consideration in this 
paper the third group, as the insects under it do not exhibit any .striking 
periodical or seasonal variations and as such are outside the pale of a 
regular calendar. Taking the first two groups we may eon.sider the 
periodical activities of the important insects under each headiiu. and 
see what place they occupy in the insect calendar. 

In considering the periodicity of crop pests in any tract one has abvav.s 
to roiiiember that the climatic and agricultural conditions of a jiarticufar 
iiea have a great deal to do with the appearance or absence of an)' pe.st's. 
Tnlike .some of the other provinces of India we in the South (see map) 
lave several distinct agricultural tracts each fiosscssing di.stiiud climatic 
iivl agricultural practices of its own ; and naturally the crop seasons 
can- a good deal in the different tracts, the same crop having its ou ii 
ippropriate time in the year in the different regions. We have flie 
iVest Coast area with its unfailing heavy rains (over 100 inches) chiefly 
liiniig the South-west monsoon season from June to Septemher ; there 
ire the Northern Circars including the big deltas which are irrigated liy 
he rivers Godavari and Kistna ; next the Carnatic Districts along the 
hiromandel Coast which get the greater part of their rainfall during the 
S'orth-east monsoon season from October to January. Further down 
VC have the four southern districts of Tanjore, Madura, Ramnad and 
rinuevclly with an average rainfall of not more than 33 inches for the 
ract, and which mo.stly depend on irrigation facilities for their important 
rnps ; and then we have the Deccan and southern tablelands with a 
canty and capricious rainfall. This being the case one and the same 
ttsect affecting a particular crop appears in the different areas in differ- 
iit .seasons. Keeping the above facts in view I have designed two or 
aree diagrams wherein I have tried to show at a glance the periodical 

ppearanoe of the important insect pests 'during any normal 
ear. 

To explaia the seasonal distribution of the insects of the first group I 
prepared two diagrams, a circular and tabular one. The former 
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is devoted to show the periodicity of the chief pests of the paddy crop 
alone, this being the most important staple food crop of the province 
and grown over a greater area than others. This diagram {Plate VII) 
represents nine concentric circles divided ofi into twelve parts to 
show the months of the year. The idea is to represent the periodical 
occurrence of about ten important paddy insects, which I have 
selected during the months of the year; each insect is allotted 
one of the nine circles and the time of its appearance shaded within 
its orbit. It may be stated at the outset that stray examples of 
almost all the common insects affecting paddy are generally found 
here and there throughout the year, but in every tract there is a 
particular season at which each insect often assumes pest proportions ; 
and it is that particular period or periods of the year that I have 
attempted to indicate in the diagram. A casual glance at the diagram 
apparently shows that the paddy entomologist in Madras has work 
all through the year, but his busiest time appears to be from Septem- 
ber on to February. Just a word or two to supplement the information 
that may be gathered from the diagram itself, may not be out of place 
here. The swarming caterpillar (Spodopiera mauritia) which is allotted 
the outermost circle in diagram No. 1 appears twice in the Northern 
Circars, viz., at the beginning of each crop in June-July and January 
February, and often causes considerable damage to the nurseries. The 
next important tract where it is found is along the West Coast where it 
appears just before the South-west monsoon Rains and is equally des- 
tructive in certain years. During abnormal years the pest is reported 
from other tracts beyond the usual season. The paddy stem-borer 
(Schoenohius bipunctifer), No. 2 in diagram, is a regular visitor during 
the autumn and cold weather chiefly in the Northern Circars ; it has, 
however, been very rarely noted to do such wholesale damage as the 
swarming caterpillar. It is occasionally bad during the summer months 
in the Ceded Districts. Within the past three or four years the disease 
called ‘ Yerra tegulu ’ or red disease has been noted in the delta tracts of 
the Godavari and Kistna districts and has been mistaken to be the sole 
work of this insect. Recent investigations have shown that besides the 
stem-borer there are two other agencies at work, viz., a leaf-spot fungus 
and another unknown disease associated with what at present appears 
like an eel worm*, both together doing far more harm than the paddy 
stem-borer insect. The leaf-mining beetle of paddy, popularly known as 
the “ Rice Hispa ” {Hispa armigera), No. 3, may be taken as the next 
important insect affecting paddy. During the South-west monsocn 

♦ The eel-worm is being studied by Mr. Ballard, the Government Entomologist^ 
Madras. 
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months the insect is particularly bad in Malabar and South Kanara and 
later on in the irrigated central districts ; and in the Coromandel tracts it 
is found later. In South Kanara the pest is particularly bad and even 
does damage to the summer crop of paddy in February -March. In com- 
pany with this beetle is often found the smooth greenhli-blue beetle 
[Leflispa pijgmma), No. 4, which does appreciable damage in parts of 
Malabar from August to November. Next I have taken the Rice Bug 
{Leplocorisa vanewnis), No. 6, tlie active paddy grain sucker. Thoueh 
found all over South India periodical reports are received only from the 
We.st Coast tracts, especially Jrom the villages along the Western Ghats 
The case worm, Nymphiila dqnmdalis, No. C, is bad in Malabar and 

South Kanara during September to November and in the early summer 

months. The paddy grasshopper, Hierogbjpkiis banian, No. 7, like the 
rice bug, has a wide distribution in the province but assumes pest pro 
portions only in particular tracts during certain seasons. In the West 
Coast, Tinnevelly and in the Mysore Ghat tracts it appears with the 
South-west monsoons and in the Circars during the later month.s. 
The Silver-shoot disease, Kodu or Anaikombu, Pachydiplosis oryur, 
No. 8, is bad in the Northern Circars from August to December 
during certain years. The paddy mealy-bug, the ‘ soorai ’ disease, ' 
Pmidococcus sacchari, No. 9, is found in 'the central districts during 
the Cold w'eather. Thrips of paddy, which comes last among the 
paddy insects I have selected, BagnalUa oryzw, No. 10, and which does 
some damage to very young paddy, is occasionally bad in Malabar, 
Chmgleput and Coimbatore, especially when the usual expected 
showers are not receiyed. 

The second diagram, which I have prepared, shows the seasonal 
distribution of the important insect pests of other crops besides paddy 
and IS a tabular one. Here I have only taken the most important of the 
inmierous insect^ so far noted and especially those which display striking 
periodical activity. The most important of these insects which give 
trouble almost every year are the hairy caterpillars of dry crops, the castor 
senu-looper, the mango-hopper, . caterpillars and plant lice of tobacco, 
the groundnut leaf-miner, the stem weevil, plant lice and boll worms of 
codon, the gram caterpillar, the cholam ear-head bug, the gingelly cater- 
pillar, the sann-hemp caterpillars and sugarcane borers. \he hairy 
caterpillar {Amsacta alhistriga) is particularly bad in the central districts, 
•^outh Arcot and parts of the Ceded Districts from June on to October 
an attacks almost all dry and garden crops, such as sorghum, cumhu, 
groundnut, ragi, cotton, etc. The semi-looper [Aclim janata) is very 
es ructive to castor in the Ceded Districts from October to December 
^ ater on in Salem and Coimbatore. The Mango Hoppers (chiefly 
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Idiocenis niveosparsits) are often very destructive to blossoms early in 
the year from January to March, chiefly in the important mango tract.? 
of Salem, Bangalore, Chittur and Vizagapatam. The ‘ Plant Lice* 
pest on tobacco is an important one from December to April in Guntur, 
('oimbatore, Madura, Ramnad, Tanjore and South Kanara ; the le.af 
caterpillar and stem-borer are often reported from the * Lankas ’ in 
Godavari during the cold weather. The groundnut leafminer Sxmd 
pu^hi (Stmopteryx nerteria) causes appreciable damage to the ground 
nut crop, especially when the rain-fed crop is on the ground from Septem- 
ber to November in the two Arcots and Trichi nopoly. The cotton 
pests are chiefly noted in the Coimbatore and Tinnevelly tracts during 
the cotton season from October to May. The ear-head bug of cholam 
(Calocoris angustatus) is special to the Coimbatore and Bellary districts 
during June- July and sometimes in the cold weather also. The Slug 
caterpillar {Parasa lepida) whicli appears on a variety of plants like castor, 
mango, palms, etc., is chiefly noted during the months from October to 
January and in certain years causes serious damage. I do not think any 
special remarks are necessary for the other insects and their distribution 
may be gathered from the diagram itself. 

Coming to the second group of pests which, as I said before, includes 
insects of minor importance occasionally found in small numbers, l)uv 
which appear as sporadic local pests only in certain years, I have added 
another diagram. Such insects are few in number and during norniiil 
seasons they are practically of no importance at all. On our knowledge 
and experience of insect pests in South India, about ten insects may hv 
brought under this head as displaying the remarkable habit of abnor- 
mally multiplying and appearing suddenly only in certain years. Tbe 
climbing cut- worm of paddy {Girphis alhistigma) may be taken as a good 
example. During some years when the rainfall is unusually heavy and 
the fields are flooded during the North-east monsoon months on tli^^ 
Coromandel Coast, this pest begins to appear and often assumes serious 
proportions during January-February, thousands of caterpillars being 
found cutting down the ripening ear-heads. For three or four years in 
succession from 1912 there was the locust plague in the Ceded districts 
during the months August-November caused by the Deccan grasshopper 
(Cole 7 nanm sphenarioides) attacking all dry cereals of the tract. Fortu- 
nately, for the past two or three years, it has not been reported serious. 
Of the others, the chief are the black hairy caterpillar (Amsacta lactma] 
on ragi and cholam in Coimbatore and Salem during August-September, 
the Surface weevil (Atactogaster finitimus) found on young cotton m 
Tinnevelly during November, Blister beetles of sorts (Lytta, EpkauU^^ 
Bpp.) attacking cumhi, cholam, etc., in October-November, the Ha'vt 
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moth caterpillar (Herse conwhuU) on green gram in the (’ircars dnrincr the 
cold weather, the green plant bug (Yprom viriduh) on nmhu in Tinnevellv 
in November- Dec ember, grajsshoppers (( 'ahDifops sp.) on cotton in 
Kamnad in December- January, surface grasshoppers [Aiolopus spp.) on 
cereals in ( ’oimbatore and Ramnad in August-Sept ember and Tussock 
moth caterpillars (Euproctis, Onjuia, spp.) on rod gram and castor 
during the cold weather. 

I have thus tried to give an idea, however incomplete, of the periodical 
occurrences of the most important insect jiests of South India by dividing 
them -into three more or less convenient groups, and 1 have attempted 
to convey as much information as po.ssil)le in the diagrams wliich illus- 
trate this paper, I believe, as our knowledge and experience increase, 
it might be possible to amend this calendar in the light of new observa- 
tions, and make it far more accurate and coin})Iete than it is at present. 
Till theiiT venture to believe tliatthis calendar migid serve some useful 
purpose. 

In conclusion, I am of opinion that if such calendars are iire])ared for 
the different provinces they will be found not only useful in themselves, 
l)ut, taken as a whole, will give one a fund of information' on the distribu- 
lioii, seasonal variation and food habits of some of the important crop- 
pests which are common to all tracts of the Indian Empire, 



7.^S0ME NOTES ON ATTEMPTS TO PRODUCE IMMUNITY FROM 
INSECT ATTACK ON TEA. 


By E. A. Andrews, B.A., Entomoloffist to the Indian Tea Association, 

Mention has been made, at previous Meetings, of the correlations 
which have been found to exist, in the case of tea, between the nature 
of the environment and the degree of liability to attack by insect pests, 
and by IlelopcJtis iheuora, the tea mosquito, in particular. The apparent 
importance of the relative amounts of potash and phosphoric acid, pre- 
sent in the soil in an [i\ ailable form, and of the relative amounts of the 
same substances in the leaves before and after Hdopeliis attack has also 
been discussed and accounts have been given of various manuring experi- 
ments carried out with a view to increasing the relative proportion of 
available potash in the soil as com|:‘ared with phosphoric acid, in the 
hope that the plants would thereby absorb a larger proportion of potash, 
and acquire an increased resistance to attack by the pest. 

This work has l)ecn carried further since the last Meeting, both 
in the direction of accumulating evidence to corroborate our ideas and 
of carrying out experinienls designed to increase the resistance of the 
plants to attack by tlio insect. 

We commence with the fact, founded on extensive observation and 
experience, that comparative immunity from Helopellis attack not only 
can, but does, oceiu in nature. In our attempts to produce immunity, 
wo are attem})ting to discover and reproduce the conditions under which 
this immunity occurs in nature. The conditions aflecting the question 
are considerably com 'plicated, but would appear to be bound up with the 
relative proportions of potash and phosphoric acid taken up from the 
soil by the plant. This is controlled, not merely by a difference in the 
type of soil, hut by difference in the physical and chemical condition of 
the same s il. Cases liave been investigated in vriuch the same soil, 
under different treatment with regard to cultivation, etc., has produced 
Imshes which show differences in degree of liability to attack by 
IleJopeltis. These investigations have so far shown very little, but the 
importance of the potash phosphoric acid ratio has been emphasized by 
the results of analysis of leaf plucked from bushes which were throwing 
off the attack of the pest. Cases were observed, in districts as remote 
as Sylhet and the Duars, in which hushes, which had been absolutely 

( 56 ) 
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simt up hy tlie pest, were growing through the attack without being 
touched. Leaf was plucked from these bushes and analysed, when it 
was found, in all cases, that the ratio of potash to phosphoric acid in 
the leaf was 4 to 1. Since the normal ratio is 2 to 1, it is plain thai 
tlie throwing oft* of the pest is connected wiili a distinct increase in 
the potash in the leaf as compared with the phosphoric acid, which 
corroborates previous ideas. 

The state of aftairs, then, before tlie carrying out of the experiments 
about to be referred to, was that there was a considerable amount of 
evidence to show that an increase in the ratio of potash to phosphoric 
acid in the leaf produced increased resistance to IfelopellU aiiack and 
that experiments designed to increase that ratio by the addition of potash 
io tlie soil had given results whicli, though positive in a few cases, were 
contradictory to others. The obvious experiment to jierlonu was that 
of direct injection of the bushes with potash, so as to eliminate tlie dis- 
turbing influence of the soil factors. This had been tried, but unsuccess- 
fullv. At the list meeting I fT on d this work \\h h Ur. Umigh and he 
made various suggestions wiiii regard to the injection of the bushes by 
wav of tlie roots. After a certain amount of experiment 1 found that if 
a number of the feeding roots were jilaced into a solution of a soluble 
salt of potash this solution was taken up, and in iblO we were successful, 
on one garden, in causing bushes whicli were black with " mos(|uito 
blight '' to throw oft the attack of the pest and give strong clean Hushes 
to the end of the season. During the last season the experiments were 
repeated on a larger scale, in all the aftiK’ted disiricis, and on diJiereiit 
types of soil, more than eleven hundred bushes being treated in Assam, 
Cacliar, Sylhet, and the Duars. It is to he regretted tliat tireiimstanccs 
cmiipellcd me to postpone my final tour of inspcetioii of the experiments 
until January, with the result that i liave not yet had Lime to work out 
the results as thoroughly as I wish. Two sigiiihcant points, however, 
stand out. The first is that tlie only substance wliieh has produced 
increased resistance to attack is potash, the sccoiiil is, tliat attempts to 
increase the liability to attack appear to liave failed. The percentage of 
e.qieriments which worked satisfactorily \vas small, owing partly to the 
fact that some of the substances used were unsuitable, and {lartly to lack 
of experience of work of this kind. The most satisfactory strength of 
solution to use was found to be a half to one per cent. The method 
of carrying out of the experiment was as follows : A small root or a 
bunch of small roots was exposed, freed from soil, and immersed in a 
cigarette tin containing the solution. The tin was then hxed firmly 
in position by ramming the soil round it, covered with strong paper to 
prevent soil from falling into it, and the excavated soil put carefully 
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back over it» It was essential tliat the bushes treated should receive 
the usual cultivation, etc., so that a number of the tins were hoed out 
during the season. The tins had this disadvantage, that wherever the 
roots came into contact with the tin the iron of the tin came into the 
joaction, and the roots became covered with a deposit of red oxide of 
iron. Vessels made of glazed carthernware would have been better, but 
they, again, possess the disadvantage of being fragile. In arranging 
the roots in such tins care must be taken that the roots are not in contact 
with the tins at any point, as they will be killed ofi by this deposition of 
iron oxide. It was further found that care should be taken that the roots 
do not go too far dowoi into the solution, as this latter tends to be more 
ccuicentrated at the bottom than at the top, and may be so strong as 
to kill the root ofi. The roots chosen for immersion in the solutions should 
be the line feeder roots. Thicker roots do not grow successfully in these 
solutions. A factor which afiected the growth of the roots was the 
degree of acidity or alkalinity of the solution used. Solutions which 
were very dehjiitely acid or alkaline did not allow' of root growth, but in 
cases where this solution was neutral, or just faintly acid, a luxuriant 
growth of new roots was obtained. 

From one or other, or from difierent combinations ol the above 
causes, many of the experiments were failures, and no root-growth 
occurred inside the tins. In such cases all the solution was left, and none 
of it absorbed, the few exceptions found being explained by soil having 
la i leu into the tin, or to its having been struck by a hoe, etc. In all cases 
where root-growth occurred in the tins all, or nearly all, of the solution 
was taken up. 

The successful experiments, how^ever, confirm the results of those 
carried out in 1919, and show that potash when taken up by the bush 
via the roots, results in a decreased liability tu attack, which is not of 
the same degree under difierent sets of conditions. The relations bet- 
ween the result and the environmental conditions I have not yet had the 
opportunity to work out. The attempts to increase liability to attack 
by the use of phosphates were fruitless, as the acidity of the phosphoric 
solutions used inhibited root growth. 

Much yet remains to be done on these lines, but we do know 
now that bushes can be made resistant to attack by Helopeltis. This 
resistance has been brought about by experiments designed to influence 
the composition of the leaf with regard to the proportion of the various 
constituents already present in the leaf, and since our analytical results 
show that this can vary within considerable limits under the conditions 
obtaining in tea, there would appear to be ample grounds for believing 
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that subsequent research will enable us to control the pest on a lar«an' 
t{‘alc by treatment of the bushes. 

It was quite a new line of work whicli was taken up by Mr. Andrews Mr. Fletcher, 
and I congratulate him on the success that he has achieved in the course 
ol bis investigations of this inq)ortant pest. 

In connection with this interesting and instructive paper, 1 may Mr. Sen. 
meiiibui that we tried to inject essential oils into plants. The modus 
ifpci'amli was very simple. We made an incisio]i into the bark and 
connected the incised portion with a funnel containing the oil })y meaiis 
of a rubl^er tubing, the funnel being placed at a higher level. May 
1 know from the lecturer if we were proceeding on right lines ? The 
c.xpcriinent was in connection with oiir work on Cheinotropism and it was 
an attempt to pexmeato a plant witli a scented substance. 

1 should first like to know how^ high the funnel was from the plant Mr. Andrews, 
oiui at what distance from the root the incision was made. 

The funnel was placed about feet higher tlian the plant and the Mr* Sen. 
incision w^as made at a distance of about 2 feet from the root. 

It is only possible to get plants to take up solutions. 


Mr. Andrews. 



8.-REP0RT OF ( AJ^IPAIGN AGAINST SFOBOFTERA MAVRlTlA, 
BOISD., (NOCTUIDM), IN MALABAR. 

(Plates Vlil-XII.) 

By E. Ballard, B.A., F.E.S., Government Entomologist, Madras. 

Spodoptera 7 nanri(ui, Boisd., is one of the most serious pests of 
paddy* in Malabar. Its appearances are erratic but always fatal unless 
timely precautions are taken in dealing with it. In some cases during a 
heavy attack the caterpillars are in such numbers as to cover the roads 
and bands and they even invade the gardens. The main fact of its 
lifehistory, egg and pupal periods and so forth are well known, but there 
is a very large number of questions which still remain unanswered. With 
a little organization its control when it appears in pest conditions is 
comparatively easy, but unfortunately it is seldom noticed by the raiyats 
until the larvse are more than half grown by which time the damage 
done is serious, often necessitating either the resowing of the crop or the 
purchase of seedlings from unattacked areas. Up to the present year it 
had been the custom to await reports of the appearance of the pest from 
Tahsildars or raiyats and then to send an officer to demonstrate control 
measures. Although information was often (and in 1919 almost invarh 
ably) given by wire, a great deal of damage had generally been done 
before the officer could get to the spot. Leaflets explaining the methods 
of controlling the insect aiul its habits had been issued to the revenue 
authorities but it is only in very exceptional cases that these leaflets 
ever reach the raiyat. They either disappear into the Taluq offices or 
else remain with the village officials carefully filed. My return to India 
in May 1919 coincided with a very tierce and widely spread Spodopieni 
attack, but little could be done to deal with it at that time. It was 
docideil therefore to be thoroughly prepared for the pest this year (1920) 
and for this purpose a programme of propaganda and extension lectures 
was drawn up and put into operation. 

Before giving an account of the plan of campaign and the extent to 
which we were able to conduct it ‘'according to plan'' it would be 
as well to give some short account of the lifehistory and habits of Spodo- 
petera mauritia itself. (Plate IX.) 

“ The eggs are deposited usually on the under surface of blades of 
grass or paddy in batches covered with buff-covered hairs derived from 


Oryza sativa. 
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PLATE Vll[. 






EXPLANATION OF PLATE IX. 

Spodoptera maurUia. 

Fig. 1. Egg-mass as laid on paddy-leaf. 

Fig. 2. A single egg magnified. 

Fig. 3. Young larva in characteristic attitude 
Figs. 4, 5, 7, 8. Larvse in various stages of growth. 

Fig. 9. Pupa, 

Figs. 10, U, 12. Motha 


(The lines alongside the figuros show the jiatuxal sizes.) 
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the body of the female moth. The full-giowu caterpillar is 35-40 mm. 
long, cylindrical,- paler or darker green above, greeniab yellow beneath, 
with a reddish stripe along the sides at the junction of the two lines ■ 
along the side there is sometimes a broad pale stripe edged above by 
black lunules on each segment ; when touched the caterpillar curls up 
until the head and tail are nearly touching in a characteristic manner. 

When full fed it pupates in the soil, turning into a brownish pupa, 
from which the moth emerges in ten days.”* 

The larva is essentially a night feeder, but m districts which are per- 
manently under water it feeds by day, or remains clinging to the blades 
of the paddy ; and it is in such situations that its control is most easily 
efiected. 

The appearance of an attacked paddy plot is very, characteristic and 
gives the impression of having been grazed by cattle ; in fact, the writer 
has more than once gone to a seed bed to look for Spodopiera in tracts 
where it was in pest conditions only to find that stray cattle u ero 
responsible for the seedlings in that particular plot being eaten down, 
although at a short distance a attacked plot bore the same 

aspect. 

So far as our experience in Malabar goes, it would seem that in that 
district there is only one generation in the year, although it is possible 
that in one or two places, and then only exceptionally, a few moths 
may come out a month earlier than is usual. 

The first and only emergence appears to take place in Mayf and it 
is this generation which is the pest generation. It was believed that 
there was a preliminary small emergence in March or April, but all 
searches for moths or caterpillars were fruitless and it is very doubtful 
whether any generation precedes the one in May. Except in a very few 
places there would be no food for the larvae before this time as the whole 
country is dried up. By the beginning of May most of the paddy has 
been sown. In Malabar this paddy starts as a dry crop and the raiyaL 
is dependent on the South-west monsoon for it to reach maturity. There 
is no tank irrigation, and most oi the paddy is either sown broad-cast or 
in Hues behind a plough. Transplantation, where it occurs, is done after 
the monsoon has burst and the fields arc flooded. Once the monsoon 
has hurst and burst well, there is no more trouble from Spodoptera as 
the fields fill up so rapidly and the rain descends with such force that the 
larvae are drowned and carried away. They may also be driven to the 
tops of the paddy blades and devoured by birds. If the monsoon is late, 


* Fletcher, Some South Indian Insects, p. S78. 

t Unless the contrary is stated all remarl^ on the habits of Spodoptera mauritia only 
apply to Malabar diatriot. 
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therefore, the damage done by Spodoptera is liable to be greater than il 
the monsoon is either weak or early. 

Another factor which appears to have some efiect is the occurrence 
or otherwise of the early sowing rains ” which precede the real monsoon. 
Tliis y(}ar these were almost entirely absent and it is likely that the dry 
conditions prevailing caused the non-appearance of 8podoptera, 

it lias been stated above that one can never foretell the place which 
will be attacked in any particular year. Judging from reports and peti- 
ti<m8 received in this othce and from personal inquiry from raiyats it 
iiardly ever turns up two years in the same place. Sometimes as much 
as seven or eight years may elapse between attacks. Other raiyats 
claimed to remember an attack thirty years ago and none since. One 
cannot therefore forecast the point against which an assault will be 
(hjlivered and the only preliminary precaution which can be taken is to 
spread a knowledge of the lifehistory of the insect and means of con- 
trolling it to as many raiyats as possible, so that all will have at least 
the chance of being warned and profiting by the warning or send for 
assistance in time. 

The Plan. The plan of campaign consisted of three parts : — 

(1) This was a publicity and press campaign; articles were to be 
written in the local vernacular papers, and interviews given to corres- 
pondents of these papers. 

(2) In all prominent places, bazaars, toddy- shops, road- side trees, 
Railways Stations, Railway carriages, etc., posters were to be stuck up. 
These posters were of two kinds and were to accompany one another. 
The first poster was a large coloured one prepared under my direction by 
my Head Artist. The second was to bo smaller and explanatory of the 
first. 

By the times these posters had been pasted all over the seven taluqs 
selected for the campaign, it was calculated that the lecturers would 
have got to work. 

One lecturer was sent into each taluy with orders to collect as many 
raiyats in each aiasam as possible and give a lectui'e on Spodoptera mawitia 
and a simple account of its lifehistory. He was to encourage raiyats 
to ask questions and to explain to them the habits of any other paddy 
pests of which they might complain. 

At the end of the lecturing tour, which was to begin on Ist March 
and finish on 15th May, each lecturing officer' was to return to taluq 
headquarters and there await reports of the appearance of the pest from 
raiyats or village officers. At all lectures raiyats were to be told where 
the officer in charge of their taluq was to be found and that any call for 
his assistance would be responded to at once. 
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(3) Tile final pliase of the campaign was to consist of a, prompt reply 
to all demands for aid, and a personal demonstration of tlie methods 
which had been advised. 

The Revenue Authorities were asked to help ; the Educational Depart- 
ment was provided with lantern slides and a short account of tlic pest so 
that lectures could be given in schools. School-masters were to be 
instructed to get into touch with the officer lecturing in the faluq in which 
his school was situated so that should the pest appear school-cliiidreii 
could be shown it in the fields and the opportunity given of at least one 
piece of nature study. Lastly the co-operative societies which were vuny 
strong in one taluq* were to be asked to help to gather raiyatii together 
and to read leaflets and posters. 

The control methods which were advocated and which have given 
satisfactory results in the past were as follows : — 

(1) On the appearance of the caterpillar the first thing to do is to 
isolate the attacked area by digging steep- sided trenches around it. 
The caterpillars as they migrate fall into these trenches and are unable 
to climb out. They can then be easily crushed and killed. In the nieaii- 
tiine the caterpillars in the attacked areas can be collected in winnowing 
fans and bags and destroyed. 

(2) Where water is available the attacked areas can be flooded and 
the caterpillars driven to the tops of the blades of paddy from which 
they can be cither knocked off and drowned by dragging a rope or bamboo 
across, or they can be collected by hand. In this case also they are 
much exposed to the attacks of birds, who are always of great assistance. 

If the rope method is used, water should be drained off after the 
caterpillars have been knocked from the plants as, if fairly old, they can 
climb up the stems again. Young caterpillars are easily drowned. 

(3) After an attack by Spodopterat bands should be scraped and pupee 
exposed or destroyed. 

(I) It is the custom in some parts of Malabar to scatter rice on the 
bands when Spodoptera has appeared, in order to attract the birds. 

(5) Before there is any water in the fields a close watch is to be kept 
ou broad-cast paddy and on seed-beds. 

(6) Provision of perches for birds in the fields. 

(7) Isolation of seed beds by trenches. 

This w'as the ideal. How far the realization fell short of it will now 
be shown. 

With the exception of one taluq (Calicut) all lectures began accord- 
ing to programme on the 1st of March. The preliminary press adver- 


* Walluvanad. 
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tisiag had been well done and in theory knowledge that the lectures 
were going to be held should have been fairly widespread. It was 
ho]f)ed tliat some <liscussion would have been excited and that some raiyats 
at least would be anxious to turn up to the lectures and find out what 
they were all about. 

In actual practice the advance advertising was a failure. Little, 
if any, advance information had filtered down to the actual cultivators 
and those who had seen the newspapers did not appear to have attached 
any serious meaning to the enclosed slips. 

Some raiyals liad heard that an oflicer was coming to talk to them but 
coiny>laiue(l tliat tlicy had so often been told that some official or other 
was cr)ming to their village who, after preparation to receive him, had 
not come, and that they had taken no notice of any leaflet or poster that 
they had seen. 

Again, owing to a variety of causes tlie coloured posters did not arrive 
\mtil it was too late to nse them. Printed posters had been issued to the 
Tahsildars who had forwarded a few to Adhikaris'^ who had taken no 
action. In one ialuq only, where the co-operative societies were called 
in to aid us, had the posters been stuck up in prominent places as had 
been previously arranged. 

WJiat actually liappened was that arrangements were made with the 
Adhikari the day previous to any lecture and he was responsible for 
gathering his raiyats at the cliosen spot. These arrangements had 
usually to be made in person by the lecturer. Adhikaris differed very 
much in the amount of enthusiasm which they showed. 

Some meetings were very well attended, others consisted of two or 
three raiyats only. Taking the lecturing part of ^he programme as a 
whole, the size of the audiences was disappointing*!’. I had hoped to 
provide each lecturer with a magic lantern but only four could be pro- 
cured, one of which was kindly lent by the Publicity 15 urea a, and these 
generally gathered better crowds than a lecture which was not illustrated 
by lantern slides, ilie interest displayed in the lectures themselves 
varied very much with the part of the district in which they were given. 
In some parts also the knowledge of the pests was quite good, derived not 
from leaflets or pamphlets but from observation. The poorest audi- 
ences from point of view of numbers, were obtained in Calicut and Ernad 
taluqs. The latter taliiq is the greatest Moplah stronghold and most 
raiyats lefused to be convinced that their usiia! method of dealing with 
insect pests, namely, of paying Rs. 100 to the local priest and getting 


*Auisam (village) head-man. 
t Number varied from 5 to 300. 
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from bim a flag to wave over the fields, was not infinitely Letter than 
anything suggested to them by an officer who was not one of the revenue 
officers and therefore of no account. In Calicut taluq the usual apathy 
which is so difficult to fight against was responsible for the poor atten- 
dance. 

The “ Paramha ” system in Malabar, so peculiar to that district, 
always make a raiyats' meeting difficult to get together. There are 
practically no villages in the usually accepted sense of the word. Dwel- 
lings are very scattered and one has to depend on the big landholders 
to get their tenants together. If the landlord is sympathetic and will- 
ing, a good number of raiyats can always be obtained ; if he is apathetic 
and takes no trouble, as sometimes happened, then it is very difficult to 
get at the actual cultivator. 

Another factor which contributed to the difficulty of collecting 
audiences was the suspicion on the part of the raiyats that the meetings 
were a ruse to obtain war loan, or contribate to the war fund. Others 
said that, although on the face of things it was good of Government to 
send officers to warn them about pests and help them to save their crops 
they were afraid that they would be charged heavily for any dcinon- 
^tcition or help which was given. Others again who were behindhand 
with their dues -were afraid that they would be put to «bame before their 
neighbours by being asked to pay on the spot at the meeting. 

The magic lantern, as already stated, always proved an attraction and 
a cinematograph would have been better still. 

The final part of the plan of the campaign could only be put to the 
test in one case. An exceptionally heavy monsoon wliich burst with 
great violence was apparently the cause of ^S. manrilia being in pest 
conditions in only one tract. In this particular case the Adhlari un- 
like the others in that taluq had been very slack and liad taken no inter- 
est cither in getting raiyats together or seeing that tlie lecturer had any 
assistance. However, he did notice, or the raiyats noticed, that the 
pest had arrived and sent in to taluq head-quarters according to the 
instructions received. This report reached taluq head-quarters on 
10th June. The lecturing officer in charge of that taluq, although he 
was constantly in touch with the taluq office, was not told of the report 
until seven days later. In seven days Spodoptera can do a great deal of 
damage. In spite of these delays the pest was checked by trenching off 
the attacked areas and collecting the caterpillars in winnowing fans, 
and one- third of the seed-beds were saved. This was the only report 
received and all lecturers were recalled by the end of June. 

The time and money spent on this campaign were not wholly wasted. 
The existence of the Agricultural Department was brought to the know- 
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ledge of a large number of the people who formerly knew nothing about 
it and, whether from innate courtesy or from real feeling, there were 
cases wher(‘ gratitude was expressed that Government had taken the 

trouble to make all these arrangements for their benefit. One raiyat 
at least stated that he liad formerly looked on Government simply as a 
tax-collector but had now been most happily proved to be wrong. 

The Sfaff. 

Tim staff used in this campaign consisted of three Assistants, three 
Sub-assistants from my section and two Assistant Farm Managers 
s(‘nt to me by the District Staff. When first drawing up the scheme 
for the campaign I had hoped to have a much larger number of men at 
my command. Things, however, turned out otherwise. 

Tliese lecturers armed with four magic lanterns actually addressed 
meetings of various sizes in 570 Amsams, or villages, taking two-and-a- 
half months to complete the work. 

Three men had to be withdrawn as casualties on account of fever or 
accident. One of these was also called away for other work in another 
part of the Presidency and one more had to be withdrawn to head- 
(piarters as the new term at the College was about to begin. 

In conclusion, I should like to emphasize the good results whicli 
must follow from a campaign of this kind. Not only did it give a unique 
opportunity for collecting information about the distribution of various 
puddy pests, but it supplied the means of getting into touch with the 
peoi)le. Hundreds of miyais who had never heard of the Agricultural 
Department now know of its existence, and have been given proof that 
Government is not merely a tax-gatherer.* 

Concentration of the whole energies of the section on work on such a 
large scale naturally put a great strain on our resources and involved the 
refusal of help in many isolated cases in other parts of the Presidency. 
But it cannot be too strongly insisted on that once a campaign of this 
kind is started, it should be carried through to the end. Sickness and 
other casualties cannot always be avoided but men should not be with- 
drawn for other work. The principle of the concentration of over- 
whelming force at a particular point rather than the dissipation of 
energies against many isolated objectives should be avoided as much in 
pest campaigns as in war. Although we had only one opportunity of 
testing the final phase of the campaign and that .only in the most unfav- 
ourable circumstances, I think it is justifiable to claim that, had the 
Spodoptera attack this year been as severe as it was last year and in 

* Thia must not be construed into a criticism of the local Agricultural staff who 
being few in number cannot cover the whole of a big district such as IVklabar. 
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previous years, hundreds of acres of paddy would have been saved which 
last year were lost. 

I wish to express my gratitude to the Revenue Officials, School- 
masters, the Publicity Bureau, and the Co-operative Societies, and 
especially to the Honorary Assistant Registrar and to all land-owners 
and village officers who gave their help. 

Summary of Publicity Campaign and Lessons Learnt Thfrefrom. 

1. In all over 570 amsams were visited. 

2. The newspaper advertisement w^as not attended with the success 
deserved by the manner in which it was done. 

3. It would be better on another occasion to advertise the lectures 
by coloured posters and leaflets only a day or two before tlie lecture 
was given to any particular amsam or village. 

4. A cinematograph camera would be invaluable; not only could 
control methods be shown actually being put into operation, but by 
showing one or two films of general interest large audiences could easily 
be collected. 

5. All posting, pasting, etc., should be done by the Agricultural 
Department themselves and not left to Revenue Officers who already 
have a multiplicity of duties, 

6. The present practice of distribution of leaflets, at least of those 
dealing with crop pests, is practically useless without lectures and, 
wlienever possible, demonstrations at the same time, 

7. Shortage of staff and the difficulty of’ a country like the Madras 
Presidency where four or five different languages arc spoken makes 
the task of providing enough lecturers by no means easy for a canipaign 
on such a large scale. 

8. With an insect like Spodo'ptera mauritn, whose appearance at any 
particular spot caimot be depended on, a vary large part of the district 
must be covered so that all may be warned. 

9. The peculiar conditions of Malabar made the collection of audiences 
difficult, but on the whole a good deal of interest was shown when once 
the lecturer began, although this naturally depended largely on the 
lecturer. In some cases this interest almost amounted to enthusiasm. 

Appendix L 

S, mauritia is parasitised by the following Tachinidee which have been 

identified by Dr, Villeneuve for the Imperial Bureau of Entomology. 

1. Actia cegyptia, var, Villen. (Plate XI).- 

Psetdogonia cinerascens, Rond. (Plate X, lower figure). 



Dr. Gravely. 


Mr. Fletcher. 


Dr. Hutson. 
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3. Tachina lallax,1>h\g. (Platft XII, lower figure). 

4 Sturmia himacnduta, Hartig. (Plate XII, upper figure). 

s'. Cyfhocera curia, F. (Plate X, upper figure). 

0. A species of Chehmts (Braconidae). 

Appendix IL 

List of birds known to feed on Spodoptera rmuritia. 

1. Coniinon Crow. — Corvus splcndeus, 

2. Jungle crow.— Cori’WS macrorliynchns, 

3. ( -attle ^gxQ\!.—Bwhulms coromandus, 

4. Paddy hivd.^Ardeola grayi, 

5. White-breasted water-hen.— phmicocurus, 

0. Cominon Mynsth.—Acridotheres tristis. 

This matter interests me as far as it concerns the spiders. The 
species sent me by Mr. Ballard is not a true colonial spider, although 
it lives in groups, but is a Lycosid. Subsequently Mr. Ballard sent me 
live specimens which escaped in transit but their webbings were like 
tlio.se of Stccjodijplms, a true colonial spider which makes webs on hushes. 
Members of the Lycosid genus Hippasa usually live in holes or crevices 
on branches or roots of trees and make a big white sheet of web out of 
which leads a tunnel in which males and females are often found. How 
they feed I do not know. It is quite likely that a spider of this kind, if 
it took to eating caterpillars, would be quite useful, in case its webbing 
is not too heavy to interfere with the growth of the paddy crop, and if 
the spider goes night-hunting. If Stegodyphus was used, the very dense 
wch would damage the paddy. This latter spider never leaves its weh, 
and an insect has to fly into the weh before it is caught. A further 
investigation would be very interesting. While at the Science Congress 
at Nagpur last year, a School- master told me that Stegodyphus was 
used in some parts of India for catcliing flics and mosquitos in houses. 
Tlie point about Hippasa is, whether it ever leaves its web. 

I think the effect of removing a Stegodyphus nest from a bush to a 
paddy field, which is an unsuitable locality for the spider, would result 
in all the spiders separating and walking about in search of a suitable 
place, leaving trails of sillc. The colony would die out but tlfe trails 
will catch insects. 

I have listened to this paper with very great interest. Our difficulties 
are similar in Ceylon. It is very hard to get any immediate information 
about an attack. In the only case of which I have personal knowledge, 
the information was not received till the attack had been in progress 
for two weeks. It was in a small isolated area where it could have been 
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easily stamped out, if tackled at once. But as it was, the cultivators 
took no hint from the first signs when the grass turned brown on the 
bands and did not connect this with the invasion in the field. Thinking 
that the larva; are carried into the fields with the irrigation water, the 
cultivators cut it ofi with the result that the plants were eaten close to 
the ground and were completely destroyed. The utter lack of co-opera- 
tion amongst the cultivators was noticeable. No help was given to the 
man whose plot was first attacked. Crows and other enemies are very 
useful, but only in the later .stages of the attack. In Ceylon also rice is 
thrown down to attract birds. 

At the end of the attack a Braconid parasite makes its appearance. 

Outbreaks in Ceylon occur at the end of the year in November or 
December, especially if the South-West monsoon is a failure. It is 
impossible to say where an outbreak will occur, so no provision against 
it can be made. A campaign on similar lines to that of Mr. Ballard 
would be extremely useful in Ceylon, We have to fight the same indiffe- 
rence but some advantage would be gained. 

As regards the parasites I have found five Tachinids and a Braconid, Mr. Ballard* 
Chelonus sp. (new species). 

In 1915 we reared at Pusa Ckehnus carhonator, MaishalL m large mp Dutt, 
numbers from caterpillars of S'podopera mauritia. 



9.-RESULTS OF INVESTIGATION OF BIONOMICS OF PLAT- 
YEDRA GOSSYPIELLA, SAUNDERS, IN SOUTH INDIA, 
TOGETHER WITH SOME NOTES ON EARIAS fNSULANA 
AND E. FABIA. 

(Plates XIII^XV.) 

By E. Ballard, B.A., F.E.S,, Government Entomologist, Madras. 

The early history of Phtyedra gossypiella has been dealt with at length 
by Ballou (1) and others and it is unnecessary to repeat it here. Suffice 
it to say that all evidence goes to show th^t it is an insect of South Asiatic 
origin which has spread by artificial means to almost all countries where 
cotton is grown, and must be reckoned as one of the major pests of the 
world. It has been known under a variety of names, Depressaria gossy- 
piella, Platyedra gossypiella, GelecMa gossypiella and Pectinophora gossy- 
piella. It is commonly called the Pink Boll- worm, but, it must not be 
inferred from this name that all caterpillars found in a cotton boll are 
the larvae of PUUyedra gossypiella. There is a small pink caterpillar of the 
genus Pyroderces* which does no harm but is a scavenger ; and the 
larva of a Noctuid moth, Diparopsis castanea, Hmp., which is a true 
boll-worm in that it damages seed and lint. The latter insect will not 
however be met with in South India, as it is a native of Africa and need 
not therefore concern us further. Until recent years P. gossypiella 
was not looked on as a very serious pest of cotton in South India and 
received Httle or no attention. No statistics exist with which one can 
compare its present depredations. 

The primary cotton pest was supposed to be the “ Spotted boll- 
worm,” the two species of Earias, E. fabia and E.'insulana. It was also 
stated that exotic cottons suffered more from P. gossypiella than country 
cottons, the latter being supposed to be almost free from attack and it 
will be shown that in some instances this belief is not altogether in accord- 
ance with the facts. 

Attention was first drawn to P. gossypiella in Madras Presidency 
by the serious deterioration of the Cambodia cotton crop in 1917-18 
and in 1919 it was proclaimed as a pest under the Agricultural Pests 
ai.d Diseases Act, which was put into force in Coimbatore District where 
a large area was under Cambodia cotton. Ordinarily Cambodia cotton 


Pyroderces coriacella, Snell. 
( 70 ) 
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is or should be grown as a garden crop and as an annual, and before 
the war this was the most general practice. One to three pickings were 
obtained during the cotton season varying with the agricultural practices 
of different districts. Raiyats in some parts were content witli a single 
picking (March to the beginning of May) and then pulled the crop up and 
prepared the land for a cereal (m/f). In other parts tlie crop would 
remain in the ground until September and three pickings would be 
obtained. 

The high prices which ruled during the late war caused a great increase 
ill the area under cotton, especially Cambodia, and iii order to get the 
utmost from the crop most raiyats kept their plants in the ground for two 
or even three years. It was also grown as a dry crop instead of under 
irrigation. Thus provided with a continuous food supply, the increase 
of P. gossyfklla was very rapid, leading finally to the state of affairs 
when it was proclaimed under the Pest Act. 

The writer returned to India, after over 3| years’ absence, in May 1919 
just after the conclusion of the season-picking for 1018-19 crop, and the 
words “ Pink Boll-worm ” seemed to be in everybody’s montlu In 
June 1919 investigations were begun of which this paper embodies the 
preliminary results. 

The Pink Boll-icorm, — The parent of the Pink Boll- worm is a small 
moth described by Durrant (2) as follows : — 

“ Dark fuscous brown, the head and thorax somewhat lighter in 
colour. Anterior wings with an undefined round blackish spot on the 
disc a little above the centre, and a fascia of the same colour crossing 
the wings a little above the apex, which itself is black. Under wings of a 
silvery grey, darker towards the hinder margin. Legs and tarsi black* 
brown, with the joints light. Length d-lOths inch.” 

It is a member of the super-family Tineina, Order Lepidoptera, 
Hiisck (3) erected the genus Pectinophora in his paper in the Journal 
of Agricultural Research^ Vol. IX, Xo. 10. It is also known as Plaiyedra 
gossypielh.^ The female moth lays from 200 — 400 eggs, a fact which 
accounts for the extraordinarily rapid increase towards the end of the 
cotton season, figures for which are given in another part of this paper, 

£^</!/.~The eggs are 0-52 to 0-54 mm. in length, rather flattened, 
striated and iridescent under the microscope. They are laid on the 
bolls or thrust between the bracts and the side of the boll. Young 
half-developed bolls are preferred as a place for oviposition to buds 
or flowers ; but eggs are also laid on these latter early in the season 
before the bolls form. 

Larva. — The egg period varies from three to seven days. The just 
hatched larva measures 2 mm., with a dark head and prothoracic shield. 

» 2 



72 


PIIOCEEDIXGS OF TilE FOUIITII KNTOMOIOGICAL MEETING 


It is colourless and very difficult to see against the lint or the wall of the 
cotton boll. 

Immediately after hatching it bores its way into the boll, usually 
from the side, fret^uently from the top, or very rarely from below. Once 
inside, the wound caused by its entrance closes up and nothing can be 
seen to show that there is a boll- worm inside the boll. This disposes 
at once of the suggested remedy so often advocated, to pick all first- 
attacked bolls. When the larva has effected its entrance into the boll it 
generally begins to bore its way into a seed at once, and remains in it 
until the contents are finished ; it then moves on to another seed. It 
does nob necessarily remain in one lock but often cuts a hole througl) 
the septum and invades the neighbouring lock. (Plate XIII, figures 
1-4.) 

Tile number of seeds destroyed by a pink boll-wonn seems to vary, 
some seeming to re{]uire more food in a boll of the same age than others. 
Very young bolls when attacked are generally entirely destroyed. When 
flowers are attacked the larva feeds on the anthers and may descend 
later to the ovary. Open flowers appear to be preferred to flower buds. 

The characteristic pink colour is acquired as a general rule in the 
last two instars before pupation but larvge which have fed in open flowers 
remain cream-coloured. The length of the larval life varies and this 
question will be dealt with later. 

Pnprt.— The pupa is a small object, 5-75 mm. to about 8 inm. in length, 
and enclosed in a cocoon spun by the larva. The pupal period varies 
from seven to fifteen days. 

Pupation takes place either in the boll, amongst the lint, inside the 
seed, in double seeds, i.e., two seeds spun together, in the bracts or at 
the base of the boll, or in cracks in the soil Several cases have been seen 
of pupsc formed in the septum between two locks inside the boll The 
larvae appear to prefer a corner of some kind against which to spin the 
cocoon. For example, a batch of mature larvae was confined between 
watch glasses and spun their cocoons all round the edge where the two 
glasses joined. 

Although a point of some importance, it is doubtful how long the 
moth lives after emergence as it is a thing very difficult to test in nature. 
Under laboratory conditions moths lived for as long as 14 days, but 
this is no proof that they live so long or so short a time in a natural 
environment. 

Biisck (3) states that they have been kept alive with care for 34 days. 

Most of the foregoing facts have been ascertained by a number of 
different workers and on the whole P. gossypieUa in South India behaves 
similarly to P. gossypellu in Egypt, Northern India or Hawaii.. 




EXPLANATION OF PLATE Xlll. 


Liononiics of Platyedra gossyfieUa. 

Kig. 1 . I^oU^t opened to allow damage done by P. gossypitUa, 
Fig. 3. KajKts (lint) stained by P. gossypiella^ 

Fig. 4. Parasitic larva; in a cottem-boU. 

Fig. 5. Larva of Microbracon sp. much magnified. 

Fig. fi. Beetle larva found in cotton-bolls. 



PI.ATI'- Xlll 






PROCEEDINGS OF THE FOCRTll ENTOMOLOGICAL MEETING 


73 


Short and Lomj Cycle LrtTrce— Apart from the actual damage it does 
to the seeds of the lint, P. gossypielk possesses another habit which 
helps to make it a danger to cotton growers and has been largely responsi- 
ble for its world-wide distribution. This habit is that at certain seasons 
of the year it produces two kinds of larvjie, known generally as short- 
cyclc larvae and long-cycle larvae. These larvte either complete their 
lifehistory in three weeks or a month from the time of hatching or remain 
in the larval state for any time up to two years. Lefroy (^) states that 
in Northern India there are two such periods in the year, wlien long* 
cycle larvae are produced, but generally it is only at one time, In Egvpt 
this is towards the end of the year. This resting stage is passed in the 
seed, generally inside double seeds, that is to say, two seeds bound 
together by the larva with silk. It is unnecessary to emphasize how 
dangerous is this capacity for prolonging the larval life and how ca.sily 
this may be the cause of infection of the growing crop. It helps tlie 
insects to defy the laws which decree a dead period between the pulling 
up of one crop and the sowing of another in the hope of starving the 
pest out of existence. For this reason, in Egypt all seed has to be treated 
as soon as it is ginned and precautions have to be taken to screen seed 
atid kappas stores, as they would otherwise be easily the cause of infection 
of the growing crop(^). 

Our investigations for 1919-20 go to show that it is extremely doubt- 
ful wliether this resting or long cycle type of larva is produced in South 
India. What the factors are which induce this resting stage or pro- 
hibit it are unknown. It may be that the absence of anv cold weather 
in South India inhibits any tendency forP. yossypieJla to produce long- 
cycle larvae but, whatever the cause, as far as we can tell at present they 
are never or only very rarely produced. Double seeds have been found 
but either without a larva inside or containing a [)upa. Large cpiantities 
of infested seed, kappas and bolls liave been kept at the Iiisectary and 
examination has been made of seed stores but in practically every case 
no moths emerged more than a month after ginning or picking. Three 
cases are recorded, two from a seed store in which two moths emerged 
early in November from seed ginned in May or June. One larva was 
round in a cocoon made in kappas picked three or four months previously. 
The exact date of ginning and picking was not available in each case. 

Damage , — The damage done by the pink boll- worm is difficult to 
estimate in terms of money. So many different factors are involved 
and what might apply to one field might not apply to another. The 
damage is done in four or five ways. 

(1) By the seed being destroyed. 

(2) By the development of the lint I>eing retarded and lint weakened. 
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(3) By causing premature opening of the boll and invasion of 

saprophytic fungi, liigros'poTum and others. 

(4) By staining the lint both in the gin and in the boll. 

(5) As pointed out by Gough (®), by lowering the germination power 

of un-attacked seeds in an attacked boll (see table V). 

The number of seeds destroyed in each boll varies very much. Some- 
times all five locks or all three locks will be destroyed, sometimes only 
one, and the remainder produce what appear to be good lint and seeds. 

The number of attacked bolls at any given date does not give one 
any accurate idea of the cash value of the damage done nor of the extent 
of the infestation. 

At the time of the first picking this year (March 1920) examination 
showed that out of 100 bolls containing approximately 2,900 seeds (a 
Cambodia boll averages , 28-30 seeds per boll) only 14 seeds were 
destroyed, that is, in all exactly half a boll. The number of bolls 
damaged or in which F. gossyfiella was found were three. Therefore 
in this case the percentage of bolls damaged equals 3 per cent, and 
damage to seed approximately 5 per cent. This example is given just 
to show that the number of bolls attacked can only give a general 
idea of the actual amount of damage. On the other hand a percentage 
of bolls attacked combined with a percentage of boll-worm population 
gives a fairly accurate idea of the degree of infestation. 

It must also be remembered that towards the end of the season the 
boll- worm population increases to a tremendous extent and that as 
many as eight boll- worms of the same or different ages will be found 
in one boll, whereas at the beginning of the season this multiple infesta- 
tion is rare. Therefore 40 per cent, of bolls attacked at the beginning 
of the season is not so serious a loss as 40 per cent, attacked later on. 

iDle^iaiion of tlie 1918-19 crop. The first lot of bolls examined was 
from a lot of Cambodia cotton grown in the w*et lands belonging to the 
Central Farm at Coimbatore. This was an experimental plot of about 
an acre in extent, the nearest cotton being about 800 — 1,000 yards 
away. This gave the following results ; — 



Date. 

■ Number of 
i bolls 

Percentage oe bolls 

DAMAGEl). 



1 examined: 

Platyedra. 

Earuis . 

SOth June 1919 


500 i 

414 

2-2 
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In Julj of the same year 1,000 bolls of Uppam cotton were examined, 
Uppam is grown as a dry crop and is a*^ country cotton.” 


Date. 

Number of 
boUa ! 

Percentage op bolls 

ATTACKED. 

1 . 

1 

examined. 

i 

; Platyedra. 

Eariaii, 

16th July 1919 

500 

j 60*625 

O-G 

Slat July 1919 

500 

1 62-2 

1 ' 

! i 

Kil 


Cambodia cotton from the Central Farm gave the following results : — ■ 



Number of 
bolls 

Percentage of bolls 

ATTACKED. 

Date. | 

examined. 

Plahjedra. 

Eariw^. 

1 

Slat July 1919 

600 

■ (field 44). 

84-0 

0*0 

Slat July 1919 

500 

(field 15C.) 

75*4 i 

0*0 


After this date all cotton was pulled out except for a small plot in 
the Insectary compound. 982 bolls from this were examined i]i Septem- 
ber and gave 91‘65 per cent, attacked by Plalyedra and 8-35 per cent, 
by Earias, In October 2,500 bolls were examined and showed the 
percentage damaged by both Platyedra and Earias was 77*08 of which 
Platyedra was responsible for 90*35 per cent, and Earias for 9*65. 
Examination of 345 bolls in the first week of November showed that of 
284 damaged, 40*8 per cent, was due to Platyedra and 30*1 per cent, 
to EariosS, After this date the last cotton plants were pulled up. The 
plots from which the bolls were taken after the first of August was so 
small that no very great importance is attached to figures after that date. 
The great point of interest is the rise in percentage attacked by E. iimdami 
or jahia. The 1919-20 crop was sown in September-October as usual. 
1,410 attacked flow*er buds from this crop were examined between 1st 
and 14th December. Of these 1*9 per cent, were attacked by Platyedra 
and the remainder by Earias. In the week ending 22ud December 
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1919 the first counts of population of Phiyedra were begun and these 
were continued weekly until the following July. At first 2,000 bolls 
were examined weekly, this then had to be reduced to 1,000 and finally 
to 200. 

This was unsatisfactory as, working with small numbers, the error 
is liable to be greater than working with large numbers, but, for causes 
which it would be unprofitable to discuss here, from the middle of March 
to the end of July the supply of bolls had to be limited. 

The result of this examination is shown in the accompanying graph ” 
(Plate XIV, fig. ].) 

At the beginning of the season the crop was very backward and the 
number of buds and flowers was small ; there was a good deal of boll 
fall also clue, as far as could be ascertained, to a small (Capsid). Towards 
the end of January there was a great increase of buds and flowers and the 
percentage population consequently fell rapidly. It rose and fell again 
just after the season-picking and went up with astonishing rapidity 
in the month of July, more especially in the last fortnight. 

Arrangements had been made for a weekly supply of bolls from 
various typical tracts of the District, but except in one case this supply 
was not forthcoming after March. So the results obtained from the 
Insectary cotton plots could only be checked with one other place in 
the District, some 35 miles south of Coimbatore. This curve (the Pol- 
laclu curve) follows the same course as that at Coimbatore, but, as all 
cotton ill Pollachi was pulled up early, examinations of bolls up to 3rd 
July 1920 only were possible. (Plate XIV, fig. 2.) 

Periodically bolls were sent in for examination from districts which 
had not been brought under the rules of the Pest Act. The amount 
of boll- worm attack in these districts varied very much, the highest 
being 75 per cent, and the lowest 45 per cent, for the “ Kar ” or second 
picking. (See tables). 

hrom the end of March up to the end of the season measurements 
were taken of all pink boll-worms found in green bolls, and they were 
then grouped under three heads, those less than 5 mm., those over 5 
mm. but under 10 and those of ten and over. The percentage of these 
to one another found at any time or over any period should give some idea 
of the appearance of fresh broods and the length of the average life in 
the larval state. (Plate XV, fig. 1.) 

The curves would seem to indicate that during the hot months of 
the year the larval life is longer than later on. To put it in another way, 
during the time of the season-picking a very high proportion of bolP 
worms found are under 10 mm., that is to say, they are not in the last 
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instar prior to pupation, and the idea that the larval life is longer at this 
time of the year is borne out by the fact that the percentage of population 
on the whole shows little or no increase until towards the end of the season- 
picking, whereas after that period the rise is steadily maintained, allow- 
ance being made for experimental error. For example, the sudden 
drop shown in the curve in the week ending 12th June 1920 was probably 
due to an insufficient number of bolls being examined. However, this 
may not be the whole reason, for Pollachi boll examinations show a 
similar fall about the same period. 

The season-picking ends in the last week in April, the fresh flush 
of bolls after this, the bolls, that is, which will produce the “ Kar 
picking, ripen rather more quickly and it is possible that the high winds 
prevailing from June onwards help to dry the bolls and consequently 
to shorten the larval period of the boll-worms so that generations 
succeed one another more rapidly. 

In this connection it may be said that the very few cases of prolonged 
larval life or anything approaching long- cycle larvae occurred in the 
season-picking and not in the ‘‘ Kar ” picking. As already stated, 
however, in South India the increase in number of bolls attacked during 
the season is not complicated by moths produced from long-cycle larvae 
of the year before. Nearly all bolls examined towards the middle of 
July from all districts showed a proportion of full grown boll- worms, 
indicating that in the last week of July or the first week of August a 
big crop of moths and consequent number of boll-worms was to be 
ex])ecved. This Avould account for the very great measure of success 
attained in the application of the Pest Act. The amount of damaged 
crop was very small and Cambodia cotton from Coimbatore realised 
Ks. 200 per Kandy above Broach, which in other years equalled or 
excelled Cambodia. 

Tables arc given showing the relative increase of Earias {Earuts here 
includes both E.fahia and E. insulana) during the season. In October 
and November 1919 Earias did a great deal of damage in the Central 
Farm to the top-shoots of the 3 "oung cotton plants. It was equally 
prevalent out in the District but did not appear to have caused so much 
damage. Some raiyats even said it was a blessing in disguise as it topped 
the plants and made them branch and produce more bolls, an opinion 
which the condition of their crop justified. (Plate XV, fig. 2 ) 

It will be seen that towards the end of the year Earias increases 
in numbers rapidly and maintains that ascendency until the first flowering 
season is over, after which time the percentage falls again. Towards 
the end of the Kar ” season large numbers of Earias larvae were found, 
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not in the cotton crop but in two species of Abutilon which are common 
weeds in the cotton fields. 

Examination of large numbers of bolls from several Cambodia cotton 
tracts and also from districts where “ country ” cottons were grown, 
bore out the observation that Earias is not as a rule a serious pest during 
the greater part of the season. 

The Pest Act . — The results of the Pest Act being enforced in Coim- 
batore district were most encouraging in spite of evasion of the Act 
in some cases, and ignorance, apathy, and passive resistance on the 
part of some of the subordinate revenue officials and village officers. 
It remains to be seen whether the extension of the area under the Act 
will be attended by equal success. 

The control of the pink boll-worm in South India seems to lie in the 
direction of strict enforcement of the Act, in the encouragement of graz- 
ing ofi bolls by sheep and goats before the plants are pulled up, and in 
the selection of an early-maturing strain of cotton. This applies more 
especially to Cambodia cotton. The fact that the pink boll- worm shows 
no signs of producing long-cycle larvae makes control by the above means 
more easy and obviates the introduction of machines or other apparatus 
for fumigating or otherwise treating the seed after ginning. 

Indeed, it is very doubtful whether it would ever be possible to 
enforce treatment of seed by hot-air machines in South India, and it 
would be useless to recommend a measure which could not be made obli- 
gatory for ginning factories. 

NaUmd Enemies . — The laiva of P. gossypiella is parasitized bv 
Microbracon lefroyi and Apanteles sp. but the amount of check 
exerted by them is not great. 

lu one instance the nymph of what appeared to be a Reduviid bug 
was seen sucking eggs laid in captivity on a young boll, but it could not 
be reared to maturity. The eggs, needless to say, failed to hatch. This 
was the only occasion that the eggs were found to be so attacked. 

The matter oomprismg this paper is in many respects very incomplete- 
but gives an idea of the boll-worm situation in Southern Districts of 
South India at the present time. 

In conclusion I wish to render my thanks to Mr. H. C. Sampson. 
Deputy Director of Agriculture, V and VII Circles, and to the District 
Staff, for help rendered, and to the Acting Government Economic 
Botanist, Rangas^vanii Ayyaugar, who performed the germination tests 
showm in Table V. 
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Table I. 

percentage of green holh and buds attached by Platyedra gossypella and 
Earias fabia and E. insulanay on Central Farm, Coimbatore. 


Week ending. 

Platyedra. 

Earias. 

29th December 1919a 

i‘5 

9-75 

3rd January 1920a 

6*85 

3*65 

10th January 1920a d 

2*8 

No record. 

17th January 1920a d 

M 

2*5 

24th January 1920a ..... 

'5 

•65 

3 1st January 1920a d 

■3 

'45 

7tb February 1920a d 

•25 

•4 

14th Febinary 19206 ..... 

•6 

•0 

21st February 19206 

1*0 

2*1 

28th February 19206 

1-2 

M 

Gth March 19206 . . ■ . 

•8 

2*6 

18tli March 19206 * 

M 

1*0 

20th March 19206 ...... 

IG*0 

16*0 

27tli March 1920c ...... 

1*0 

3-5 

3ra April 1920 

10 

■5 

10th April 1920 

7*5 

3*5 

17 th April 1920 

9*0 

10*0 

24 th April 1920 

100 

7*5 

1st May 1920 ...... 

2-0 

3*5 

7th May 1920- 

10*0 

3*0 

loth May 1920 

33*0 

2*0 

22nd May 1920 

21-0 

20 

29th May 1920 . 

4*5 

I 5*0 

5tli Juno 1920 ...... 

10*5 

2*5 

12th June 1920 ...... 

3*0 

1*0 

19th June 1920 ...... 

6*0 

1 3*5 

2GtIi June 1920 ...... 

140 

3*0 

3rd July 1920 

42*5 

: 2*5 

10th July 1920 

45-0 

' 3-5 

17th July 1920 

41-0 

4*0 

24th July 1920 

34-1 

: 3-1 

3istJulyl920 

51*0 

i 2*5 


Bolls. 

a Examined weekly ........ 2,000 

6 „ » . 1,000 

c », „ after this date 200 

d Also damaged by Heliothis obsoleta. 

Platyedra. — Percentage of buds or bolls attacked by P. yossypella. 
Earias. — Percentage of buds or bolls attacked by Earias insalana 
and Earias fabia. 
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Table II. 

Examination of bolls from Central Farm to check results at Insectary. 

Cambodia cotton. Percentage of green bolls attacked on the Farm lands 

Per cent. 


10th July 1920. — 200 bolls examined — 

Platyedea population lOO 

Farias • • • • • • • • 12 

Percentage of bolls attacked by Plaiyedra , . . . 42 

„ ,, ,, M Farias .... 6 

Maximum number of Plaiyedra found in one boll . . 3 


17th July 1920.— 200 bolls examined— 

Plaiyedra population ..... 

Ear las ,, ..... 

PcTccntago attacked by Platyedra 
„ » M Farias 

Maximum number of Platyedra found in one boll 

24th July 1020.— 200 examined— 

Platyrdra population ..... 

Farias ..... 

Percentage of bolls damaged by Platyedra . 

„ M !? V Farias 

Maximum number of Plaiyedra found in one boll 

Table III. 

Cominrison of aiiack on count nj cottons on Central Farm^ 1919 and 1920. 

Up-pam * cotton. 

17th July 1920.-250 bolls examined— 


Platyedra population . , . . . 

54 

Farias ,, , . , . . 

. . Nil 

Percentage damaged by Plaiyedra 

21*6 


24th July 1920.-250 bolls examined — 
Platyedra population 
Farias ,, . , 

Percentage damaged by Plaiyedra 


15th July 1919. — 500 bolls examined — 

Percentage damaged by Plaiyedra ..... 60*625 
„ ,, ,, Farias ..... *6 

31st July 1919. — 500 bolls examined — 

Percentage damaged by Plahjedra ..... 62*2 

,, „ „ Farias . . . . . Fil 


70 

Nil 

23-2 


151 

4 

42-5 

2*0 

C 

168 

10 

55-5 

51 


Gossypium mrbaceum. 
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Karunganni *from Central Farm. 
17 th July 1920. — 250 bolls — 

PJaif/edra population • . . . 

Earias „ . . , . 

Percentage damaged by Platyedra 
, „ Eariad 

24tli July 1920. — 250 examined — 

Platyedra population .... 
Earias ,, • , . , 

Percentage damaged by Platyedra 

M Earias , , 


30 

10 

17*0 

4 


38 

5 

15-2 

2-0 


SI 


Table IV. 

Bolls from other districts for comjyarison u'iih Table I, 

Virudapalty, TricUnopohj District, Usilampalti tract. 

17th July 1920. — 1,000 bolls examined — 

Platyedra population ..... 

Earias ,, . , 

Percentage damaged by Platyedra .... 

» » „ Earias .... 

3rd July 1920. — 730 bods Dindigul tract— 

Platyedra population ‘ 

Earias ,, .... 

Percentage damaged by Platyedra .... 

>» *» „ Earias .... 

5th June 1920.— Salem District. 212 bolls— 

Platyedra population 

Earias „ .... 

Details incomplete, 

Uth August 1920.— Salem. 100 bolls from Namahal Taluq— 

Percentage attacked by Platyedra 

» „ „ Earias 


403 


42-9 


59 L 


80-9 

•08 


7 

13 


Table V. 

Per cent. 

^ . germinated. 

Germination of seed sample from unattacked bolls-Coimbatoro 59-1 
Germination from mixed sound seed taken from attacked and 
unattacked bolls ^ 2-0 

Sound seeds from attacked bolls— 

Sample (a) . 

Sample (6) * ‘ 

list of other food-plants of Platyedra gossypiella in South India 
Abuhlon indicum. 

Hibiscus esculentus. 


\Go8sypium obtusifohum. 
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List of References to Literature Consulted. 

1. Ballou, H. A. . . The Pink BolLworm in Egypt 1916-17. 

University of Agriculture, Egypt 
(giving a complete list of references 
to literature on Pink Boll-worm). 

2. Durrant, J. H. . . Bulletin of Entomological Research 

VoL III, pp. 203-206. 

3. Busck, August . . Tlie Pink Boll- worm {Pectinophora gos- 

sypiella). In the Journal of Agri- 
cultural Research, Vol. IX, No. 10, 
1917. 

4. Lekroy, H. Maxwell . Indian Insect Pests. 

Indian Insect Life. 

0 . Gough, Dr. Lewis H. . Nature of damage done by Pink 

Boll- worm. 

6. Ditto . . Rate of increase of GelecMa gossypiella 

larvae in green bolls during 1916. 

7. Ditto . . The Pink Bollworm in Egypt. 

8. Fletcher, T. Bainbrigge Some South Indian Insects. 

9. Storey, G. . . . Machines for treatment of cotton seed 

against Pink Boll- worm. Cairo, 
1919. 

Simon’s Hot Air Machine for the 
treatment of cotton seed against 
Pink Boll- worm, 1916. 

10. King, H, H. . . . Entomological Bulletin No, 4. 

Pink BoU-worm {GelecMa gossypiella, 
Saund.) in the Anglo -Egyptian 
Sudan, 1917. 

11. Ditto . . . The Pink BoU-worm (Gelechia gossy- 

piella, Saund) and measures for its 
control, 1918. 

Mr. Fletcher. Who named your Microhracon as lefroyi ? When I was at Coimba- 

tore two years ago in April with Mr. Sampson, just before Mr. Ballard 
returned, I saw attacked cotton and brought seeds up here. At that 
time there were a certain number of double seeds to be found, and I 
got a Braconid parasite as noted in the paper on Cotton Boll- worms. 
W^e also get P. gossypiella parasitized by Microhracon up here, but I 
should not like to say that it is M. lefroyL 
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I think it was named in the collection. It corresponds with the Mr. BalUia. 
picture of lejroiji. It does not seem to exert much influence. 

What is the method of cultivation of cotton followed at Coiiiiba- Mr. Ghosh, 
tore ? 

It is sown ill September or October according to the time of the Mr. BaUail. 
arrival of the North-east monsoon. It is irrigated three times. The 
plants have to be pulled out by the 1st of August. The first picking is 
at the end of March and continues through April ; the second in July. 

This enforced pulling by the end of July leaves just time for the second 
})icking. Before the Act was passed the plants used to be left in the 
ground for three to seven years. Even the second picking in 1919 was 
useless, as the lint I saw in the ginning factories was stained and had. 

Does the Act apply to all kinds of cotton grown in the scheduled Mr. Fletcher, 
area ? 

No ; it applies only to Cambodia hut it has recently been extende<l Mr. Ballard, 
to include American Dharwar, grown like Cambodia. 

Do you know the percentage of parasitization ? Is there disease on Mr. Misra. 
die worms ? 

No. I have once or twice seen a disease like Pebrinc. 


Mr. Ballard. 



\i}.-OXYCAREyiJH LAETUS; THE DUSKY COTTON BUG. 

By C. 8. MtsRA, B.A., Fint Asmtant to the Imperial Entomologist. 

Oxycarenus Iwtus, Kby. W. L. Distant. Fauna of India, 
Vol. n, p. 43, Fig. 31. 

Oxycarenns ImiiiSf Kby. H. Maxwell Lefroy. Insects of 
Tirhut. Records of Indian Museum, Vol. Ill, part 4, No, 25, 
December 1909, 

Ox7jcarenus iMus. H. Maxwell-Lefroy. Indian Insect Life, 
p. 088, Fig. 454, 1909. 

Oxycarenus UbIus. T. Bainbrigge Fletcher. Some South Indian 
Insects, pp. 482-483, Fig. 307. 

Oxycarenns Iwlus. H. Maxwell-Lefroy. Indian Insect Pests, 
pp. 107-108, Fig. 126. 

Hitherto the Boll- worms Earias jahiciy E. insulana, as well as the 
Pink Boll- worm, Platyedra gossypiella, seem to have received the greatest 
attention of the workers on cotton pests. The large and small Hemiptera, 
which cause as much damage to the cotton plant as the three boll- worms 
together, have received scant attention up to this time. Any one who 
has w’orked on the cotton pests will be struck with the damage directly 
or indirectly brought about by these obscure Hemiptera about which 
Order of insects Dr. D. Sharp has aptly said : — 

“ There is probably no order of insects that is so directly connected 
with the welfare of the human race as the Hemiptera ; indeed, if any- 
thing were to exterminate the enemies of Hemiptera, vre ourselves should 
probably be starved in the course of a few months.” {Cambridge Natural 
History Series, Vol. VI, p. 533.) And the late Mr. Kirkaldy has expres- 
sed himself in much the same view in Bull. Hawaiian Planters’ 
Association, Vol, I, p. 271, when he said : — 

“It is not alone the exhaustion consequent upon the rapid draining 
of plants’ juices hy the almost microscopic setse of the Hemipteron that 
is so deleterious, it is the addition of hordes of fungus spores, which so 
often subsequently attack the wounded surface, ^ and quickly multiplying 
penetrate into the tissues of the plant, causing decay and death, ’ 
and any one who has worked on the group for some time will be struck 
with the validity of the above remarks. 

( 84 ) 
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I have been intimately connected with investigatioas re^arduT^ 
cotton pests for the last sixteen years and I quite agree with Dr. L, H. 
Gough when he says 

Oxifcarenus is a very bad pest with us, and therS is goiug to be soioial 
investigation regarding it. If it attacks garden hollyhock of the Euro- 
pean variety, the leave.? curl up and budshedding occurs. Forty per 
cent, of the flowers fail to mature on account of the sucking of Ojc>jcamms. 
I believe that about 80 per cent; of the seeds of cotton are rendered useless 
by the insect ’’ (Proc. Third Entl, Meeting, Vol. II, p. 5(jl). 

And from what has been observed by me during the past, it appears 
that the little obscure bug is equally bad on cotton in this country as 
well. Its small size and obscure colour renders it an inconspicuous 
o:>ject on the leaves, the bolls and the flowers. The ordinary cultivator 
does not mark its presence, and it is for tins reason that very few com- 
plaints are received regarding the damage brought about by it. In 
the case of leaf-eating Lepidoptera and Coleoptera the presence of damage 
to leaves is a sufficient evidence of the preseaoe of the pest, though tlie 
aggregate loss caused by these may be nothing in proportion to the 
damage done by the sucking insects, which not only directly injure the 
seed and thus lower its future vitality hut indirectly introduce a host of 
fungoid and bacterial diseases which conjointly reduce its vitality to a 
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If we take the seed rate to be 12 lbs. per acre the total quantity of seed 
actually required for sowing purposes to cover the area quoted above, 
would be 236,448,000 lbs. If 20 per cent, of this seed is bad, the actual 
loss on seed account is Rs. 6,76,400 at the rate of 16 lbs. for a rupee. 
This is a very conservative estimate but instances have come to my 
knowledge where the direct loss caused by the bugs was considerably 
more than 20 per cent. Besides this, there is another and far serious 
loss and it is that is the cause of lowering the vitality of the plant which in 
such a condition becomes more amenable to the attack of insect pests 
and fungoid diseases. When once such a state of affairs has been started, 
the lowering of the vitality of the plant continues from generation to 
generation. No steps have been taken in the past or are likely to be 
taken in the future to arrest the degeneration and deterioration of the 
Bccd supply which is of so vital importance to cotton growing in this 
country, as well as elsewhere. This state of affairs is brought about by 
two bugs. The one, called the Red Cotton Bug {Dysdercus cingulatus), 
and the other the Dusky Cotton Bug [OxycOiTcnus Iwtus)^ Both injure 
the lint as well as the seed. The former feeds on the bolls and can suck 
out the mucilaginous matter within the seeds with its long, strong 
rostrum. It is conspicuous on account of its bright scarlet colour, but the 
other, Oxycaremis Icetus, is small and of obscure colour which makes it an 
inconspicuous object on the bolls or the leaves, and it is for this reason 
that very few cultivators have an idea of the insidious loss caused by it. 
The bugs, both nymphs and adults, prefer to feed on open bolls. Their 
rostrum is not so long as well as powerful, as to reach the mucilaginous 
matter of the seed within the half opened boll or bolls. Thus they 
have been found to breed in large numbers in bolls damaged by the 
boll- worms, Ettricis /a6ict and E. insulana. In fact a serious attack of 
the boll- worms is followed by a serious attack of the Dusky Cotton Bugs. 
The bugs cannot feed well in unopened bolls. Thus in years when the 
attack of boll- worms is bad the cultivator leaves the damaged half-opened 
bolls on the plants and it is in these that the bug multiplies. When the 
attack of boll- worms is not bad, there is a smaller number of damaged 
bolls on the plants, and the cultivator plucks off all the opened bolls. In 
normal years, however small may be the damage done by the boll- worms, 
a fairly good percentage of the seed is more or less damaged by the dusky 
cotton bug. The damaged seed, if cut open and examined, will be found 
to be not so liealtliy as the unaffected seed. If such a seed is sown, the 
resulting plant from it is sure not to be so healthy and vigorous as one 
grown out of a healthy, unaffected seed. If, however, the seed of the 
affected trees again becomes damaged by the dusky bugs, the damage b 
intensified and if the seed from the second lot is sown, the plants from 
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these are sure to be not so healthy as they should have been. This 
phase of the question opens up new fields for investigation. The bu^ 
not only injures the seed but is the immediate cause of the reduction ol 
the vitality of seed through successive generations so as to render it more 
amenable to the attack of the insect pests and possibly fungoid diseases. 
The bug affects the flowers and the buds and is the immediate cause of 
tlie shedding of these in enormous numbers. Anyone who has noted 
this fall, especially after a light shower of rain accompanied by 
wind, will have been struck with the amount of loss brought about bv 
such a premature shedding. I do not here wish to convey the impression 
that the fall of the bolls is entirely due to the action of the dusky cotton 
bug. It may be possibly due to a special disease, not well known and 
investigated by this time, but which has been given the name of the 
boll disease in the West Indies. These investigations on this disease 
are in course of progress and it is expected considerable light will be 
thrown on the mysterious disease. If the premature fall of the bolls 
could, by any means, be checked or restrained, the damage done by the 
boll-worms will be inconsiderable. To my knowledge, this fall of the 
flower buds, flowers and newly s^^t bolls is far more tnan the percentage 
of bolls damaged by the boll-worms, Earias jabia, E. imuhm and Flat- 
yedra gossypiella. Of course, I have no doubt that this premature fall 
may be due to physiological causes, connected with sub-soil moisture, 
.soil aeration, drainage, manure and the peculiar susceptibility of the 
particular variety or varieties of cotton to this cause. 

The damaged seeds become light and somewhat discoloured. In a 
few localities where cotton cultivation is much advanced and the cultiva- 
tors are intelligent enough to safeguard the loss of time and money, the 
seeds are tested prior to sowing. They are roughly rubbed with the 
hands previously moistened with a mixture of cowdung and well sifted 

earth. This has the effect of removing the lint or adhering it to the seeds. 

Thus given a preliminary treatment they are thrown in a tub of water. 
Any that float on the top are rejected, those that sink in the water are 
taken out, pickled again with a mixture of cowdung and earth, well 
rubbed with hand and aerated in shade. Thus some rough and ready 
selection of seeds is done but is not very satisfactory. What is required, 
IS a better method of prevention of the loss and selection of the seed, 
so as to raise its vitality so as to produce plants which would throw off 
e attack of the insect pests or minimize it to such an extent that it 
''ill not be felt appreciably. 

Hitherto only one species of the bug, Oxycarenus IcBtus, has been 
J^bticed by me, but there are records in previous Indian literature wherein 
Ozijcarenus hgubtis has been recorded from Serin * ^atam, Lahore 

g2 
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Nagpur, Baroia and Ceylon. I am not sure o£ the species of Ojsyjareniis 
occurring on cotton in Ceylon but the Indian species seems to be Qjoycn- 
renrti IcB'm, 

The adults as well as the nymphs freely mov'e about the cotton plant, 
more so in the bolls. They attack the cotton seed for the sake of the 
miiciiaginous matter within them. If, however, an aSected seed is cut 
open and examined, it will be found discoloured within. If the lint 
he digested, and the coating of the shell examined under high power, 
it will be found to contain a number of very fine holes, probably the 
pricks made by the rostrum of the bug. It ihoves about freely in the 
bolls and the seeds in bolls are pricked by a number of adults passing 
the half 'Opened b oils. It has wings but they do not seem to b e functional 
It runs fast and seldom uses them for flight. 

The eggs are laid in the lint of the half-opened bolls, between the 
calyx and the boll, but when the egg laying is at its maximum, eggs may 
also be seen laid at random on the bolls, the flowers and flower and leaf 
buds. The eggs are laid either singly or in small clusters varying from 
two or three to eighteen, the largest number of eggs as yet found in a 
cluster. An occasional count of the eggs in various clusters found on the 
lint and the parts of the boll was — > 
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6 

3 
5 
2 
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9 
2 
5 
18 
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The eggs when freshly- laid are whitish turning to pale and bright 
pink prior to hatching of the nymph. 

Egg six days after ovifositim, — The eggs He loose on the surface of 
the pods {AhUilon indicum). Each egg is 1-05 mm. to 1-14 mm. long, 
•30 to '33 mm. broad. It is elongate cylindrical, tapering at both ends, 
colour pale yellow. The chorion is smooth though with fine, longitudinal 
lines. At one end are two bright spots representing the eyes. There 
are two bright pinkish spots in the abdominal region, about two-thirds 
from the head- end. In some specimens when the chorion of the egg- 
.chell is suffused with a pinkish colour these spots are not discernible. 

Eggs eleven days after oviposition , — Each egg is 1*05 nnn. long and 
•30 to '33 mm. broad, bright pale orange in colour, the chorion being 
striated with fine longitudinal lines. These are visible under high power 
only. Two bright red spots at one end mark the position of the eyes of 
the nymph within ; a little above the region of these spots arc two small 
tubercles visible only under high power. 

The nymph as it comes out of the egg is a grotesque little creature 
with prominent antennae and rostrum which extends beyond the abdo- 
men. It is when the nymph has fed for some time that the rostrum 
recedes and comes up to the middle of the abdomen ventrally. 

A nymph six days after hatching, ^Length *54 mm. long, greatest 
breadth over abdomen -30 mm., shiny, slaty brown, eyes bright pinkish. 
Head, thorax and legs concolorous, shiny brown. Head pointed 
anteriorly. Prothorax about twice as long as the following two seg- 
ments, legs stramineous yellow, tarsal joints two with claws sharp and 
curved. Antennae 4-jointed ; first shortest, second and third sub-equal, 
fourth the longest ; joints 1 to 3 pale stramineous, fourth dark crimson. 
Abdominal segments 9 distinct, basal segments dull white, second and 
third transversely suffused with bright pink ; fourth and fifth pale 
stramineous ; sixth to ninth transversely suffused with bright pink ; anal 
segment small, pointed caudad, dark stramineous. Ventrally the rostrum 
reaches the penultimate segment. Under high power the antennae 
ajipear thinly hairy with the antennal sensilla concentrated in the apical 
joint. Tip of rostrum dark fuscous. The anterior femur has two 
taint spines, one larger than the other. 

A nymph moulting to emerge as an adult. — The exuvium remains 
attached to the posterior end of the abdomen. The front, the vertex, 
the ocelli, the prothorax, scutellum, base of rostrum, scape of antennae, 
the apical joint of antennae, femora bright red, compound eyes black. 
Second, third joints of antennae, base of apical joint of antenna, tibiae 
and tarsal joints and rostrum white. Tarsal claws and pulvilli black, 
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coriam and connexivum brownish white, membrane translucent with the 
veins prominent. 

The total period of a life cycle during the winter extends from 36 to 
50 days. 

Ejrgs laid ....... 9th November 1920. 

Eggs hatched . . . . . .14th November 1920: 

Adults emerged loth December 1920=36 days. 

Eggs laid ....... 14th November 1920. 

Eggs hatched ...... 20th November 1920. 

Adults emerged 3rd January 1921 = 50 days. 

In one case under specific observation the copulation was found 
to take place 20 days after the emergence of the adults during the winter. 

Dimorphism . — This has been found to occur both in adults and 
nymphs. In several instances the same nymph was found to have three 
joints in the left antenna and four in the other. In some adults the 
same was also seen to happen. 

Distribulion. — The bug has been reported from Cawnpore, Madras, 
Pusa, Bagpur, Belgaum, Manjri, Surat, Poona, Lyallpore, Sargoda, 
Hissar, Calcutta, Oojra, Coimbatme and Saidapet. But it is possible 
that it occurs in all the cotton growing tracts in India. 

Foodphnis . — It has been hitherto found or reported on : — 

Cotton. 

Hibiscus escul cuius. 

,, cainuddniis. 

,, ahdmo.scus, 

Hollylio(‘k. 

Abudlon indicum, 

Thespesia sp. 

Parasites and predators. — Hitherto I have not seen any parasite on 
the eggs, nymphs or adults. On one occasion the small Anthocorid bug, 
Triphleps tantilus, was seen to attack the nymphs of Oxycarenus laius 
on cotton at Pusa. 

Mr- Ballard. I <lo not think Oxycaremis is responsible in South India for boll and 

bud fall, Avhich is caused by boll -worms. A certain amount of destruc- 
tion is caused by a small Capsid. Dysdercits is a rarity with us. 

Mr. MIsra. In our record which we have been keeping for the past several years 

1 have not come across any instance of damage due to a Capsid bug. 
Oxytarenus occurs in Gujarat but does not cause bud or boll-fall. 


Mr. Jhaveri. 
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Oxycarmus is never found on buds or green bolls. Only old and Mr. Ghosh, 
opened bolls are found to be infested with it. I would not include it as a 
pest. 

It is a pest when squashed into the lint in tlie gins. Mr. Fletcher, 

About a month ago I saw it in buds but not in large numbers. Mr. Ballard. 

From the very large numbers in which it is present, if it is a pest Mr. Husain.' 
it ought to ruin the whole crop. I think that most of these insects do not 
cause damage by sucking or fungus injection, bub by tlieir salivary 
secretion. 

In the West Indies a Bysdercus injects bacteria. I rather suspect Mr. Ballard, 
the Capsid I mentioned of doing this. 

We seem to know very little of the effect of the sucking of these Mr. Fletcher, 
bugs on the vitality of the seed by its attack. Experiments which we 
carried out on these lines ^vere inconclusive. 

I should have thought mature seed too hard to suck. Mr. Ballard. 

We could not keep Oxycarenns alive artificially on green or dry seeds. Mr. Ghosh. 

1 was in St. Vincent w^hen Cotton Stainer (Dysdcrcus sp.) was a serious I^r. Hutson, 
po^t. It was found that these bugs could puncture bolls up to full size, 
and cai l ied a fungus which rotted the seeds. It was controlled by eradi- 
cating the alternative food-plants, Briodendron and other Malvacesc. 

Tiicie was a campaign throughout the Island ; 10,000 Eriodendron trees 
ainl thousands of other trees were cut down. Now" the bug is com- 
pletely under control. Cotton is compulsorily pulled up and there is a 
close season of two months. In Ceylon we grow very little cotton, from 
150 to 200 acres only, but steps arc being taken to increase the acreage, 
and there is sure to be trouble with pests. Bysdercus cingidalus does 
damage, also Nysius ceylanicus and Oxycarenus on open bolls. There 
is no record of the percentage of damage, Pink boll-woim is well 
established and measures against it will have to be taken. Earias fabia 
is present. 

Regarding the nature of the damage done by Capsids in feeding, 

I think mechanical injury is small, hut in the case of Helopeltis iheivora 
the saliva contains an enzyme which produces reactions in the plant 
juices which cause precipitation of part of their contents, which the hug 
sucks, leaving the other constituents. This causes a decrease in con- 
centration of solutions at the point of attack, and, by the laws of osmotic 
pressure, a flow of substances to the area around the seat of injury, the 
area around the puncture being denuded of these substances. With 
regard to fungi and bacteria, after the proboscis is removed there is an 
exudation of sap at the point of puncture, The spores in the air get in 

settling on this juice and thence to the seed sap. This is how the 
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Tea>seed bug infects the seed. The fungus is an ordinary Penidllium. 
Mr. Misra suggests germination tests to discover the amount of damage, 
but these would prove nothing. In the case of the Tea-seed bug germina- 
tion results of attacked seed showed results.of from 100 per cent, to 40 
per cent.; the percentage of germination is purely accidental, depending 
on the course taken by the fungus in growth and on the position of the 
puncture, also of the time since this was made. If only the cotyledons 
are infected, the seed germinates and you get a plant, but if the fungus 
has attacked the growing point, you do not. Tests only show the damage 
done by the accidental growth of the fungus to the growing point. The 
dark discoloured area around a puncture is due to precipitation by the 
enzyme. 

I found that these areas were caused by cork formation. 

Cork forms eventually, but at first there is precipitation. 

Could it not be a definite compound and not an enzyme which causes 
precipitation 1 In the human saliva the chief enzyme, Ptyalin, converts 
starch into sugar. Is it not more likely that the action of the enzyme 
in the insect saliva should be associated with similar conversion ^ 

Whatever is injected behaves as an enzyme ; it starts a reaction and 
carries it on. Many enzymes are chemical compounds of which we 
do not know the formula. In this case, whatever it is, its action is enzy- 
matic and goes on after the insect has departed. You cannot say a 
thing of unknown composition is not a chemical compound. 

I thought, in practice, the line of demarcation between definite 
chemical compounds and enzymes was considered sharp. 



ll.^NOTES ON COTTON BOLMYOEMS (EABIAS FABIA 
E. INSVLANA), 

By T. N. Jhaveri, L.Ag., Ento7nological Assista^ii, Bo 7 nhay. 

The species of boll-worms that are so common in Gujarat ore the 
spotted ones, Earias fabia and E. msulana. Of these tv>'o,fahia is much 
more prevalent than the other. The Pink Boll-worni; which is so common 
in the Madras Presidency on Cambodia cotton, is not found here doing 
any perceptible damage to the crop. It generally appears about the last 
picking of cotton in summer, while this fabia, which is so common in 
Gujarat, specially in Surat and Broach districts, where the llcrhaceuiu 
type of cotton is so largely grown, takes a heavy toll of the outturn by 
attacking the crop in all its stages, In the seedling stage of the crop 
young tender shoots are being bored and killed. In some years nmre 
than 50 per cent, of young cotton plants are fonnd being bored and 
damaged ; but this is not being noticed and seriously taken care of by 
the raiyat, as they do not think it worth while because at that time only 
the tops are being pruned, which the would have been obliged to 
do later on to stop tall growth of the crop and stimulate more branching 
on the side. Later on, as season advances, early bearings of the crop 
are seriously afiected. Young buds, flow^ers and early developed small 
bolis are found infected and one notices a large number of holl-woim 
attack in shedded buds and flow'ers. 

For the purpose of controlling them, as well as to find out their exact 
relation with the shedding of flow^er-buds either due to this or to the 
climatic conditions, some trials w'ere made, the results of which are as 
under : — The control measures, that w'ere tried, were (1) the use of Bhinda 
crop (Ladies’ finger, H. esculentus) as a trap round about the cotton area, 
and (2) the removal of afiected young shoots of cotton with holl-wmims. 
As for the first it has been found that wherever the Bhinda crop thrived 
well, it successfully entrapped this boll-wmrm and prevented it from going 
to the cotton crop. In the year 1912, a small patch of Bhinda crop, 
about 3 to 4 Gundhas in the kitchen garden at Nadiad Farm, was found 
badly infested with this boll-worm in the month of September. About 
80 per cent, of the plants and 50 per cent, of the pods were attacked. 
These were removed and this greatly helped in controlling the pest from 
going to the cotton area which was nearby. Similar trials of controll- 

( 93 ) 
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ing them were made at Jalgaon Farm in East Khandesh continuously 
for three years during the season. Here the cotton area being very 
large, this trap crop was grown round about it on the border, which 
very effectively attracted and entrapped the pest from going to the 
cotton area and also realised a fairly good amount by the sale of surplus 
Bhinda pods as a vegetable in the market. 

At Dohad Government Farm, where cotton is a new introduction, 
Bhinda was sown as a trap for boll-worm during the last season, which 
also effectively checked the pest and got in all 1,404 lbs. of pods, 
the sale of which realised a very good amount as a catch crop. 

As for the second control of removing affected shoots of cotton by 
pruning, it has been found that in the year 1914, at Nadiad Farm, when 
the appearance of boll-worm was not much in the beginning of July the 
cost of pruning and removing such affected shoots came to about one 
anna per acre for an attack of about per cent. Later on, about the 
middle of July, the cost of removing the pest for the second time came 
to about 0-9-3 per acre for an attack of about 6 per cent. At the time 
of the third removal of the affected tops in the first week of August 
when the attack had gone to 10 per cent., the cost per acre came to about 
0-9-2. One more thing was noticed about the caterpillars of this is 
that in the season of 1919, being a subsequent year after famine, the 
attack of this boll-woim was very severe. More than 50 per cent, 
of the bolls on the plant in the majority of cases were found infested 
M i(h this about the end of November 1919 at Broach and in the beginning 
of January 1920 at Surat. But the untimely heavy cyclonic rain and 
chill, completely changed the aspect of the pest. Immediately after 
the cessation of this rain, it was found on examination of al.ected 
bolls on the plant that in almost all cases tlic caterpillars were found 
lying dead on them with an exudation of greenish-yellow fluid at tlie 
mouth of an aperture. Sonic fungus growths were also found on the 
body of these worms which led one to believe that they died due either 
to some Bacterial or Fungoid disease, for there were no Hymenopterous 
and other ])ara sites present to briiAg about such a mortality in the worms. 

As to the second problem of shedding of young flower-buds either 
due to boll- worms or climatic conditions, it has been observed that in 
the month of November 1920, the highest record due to boll-worms was 
of 27 per cent, and the lowest 11 per cent., while taking the average it 
came to about 17 per cent. That, which was caused due to climate and 
other environments, was 10 per cent, the highest, and 3 per cent, the 
lowest ; while 5-| per cent, the average for this very month. - Similarly 
in the month of December 1920, the highest record due to boll- worms 
was 13 per cent, and the lowest 3 per cent, while that was due to climatic 
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conditions, tlie highest shedding was of 45 per cent, and the lowest IS 
per cent. In January 1921, that is in the last month, the shedding due 
to boll -worm throughout the whole month was nil, while that du-‘ to 
climate and other factors, the highest was 37 per cent, and the \oy\ est 
9 per cent. 

It has been also observed that in the month of November, when 
we have got the highest record of shedding due to boll- worm attack up 
to 27 per cent., a large number of moths of Earias fahia was found 
hovering in the experimented area during the early part of the morning 
and evening and sitting quietly on plants in couples, from whence tlioy 
were easily caught by hand. About 182 fahia moths were captured in 
this way during the month from a small plot of about 4 Gunthas. 



12.-^N0TES ON COTTON WOOLLY MITE (ERIOPHYES 
GOSSYPII). 

By T. N. Jhaveri, L.Ag., Entomological Assistant^ Bombay. 

These mites are specially more prevalent on the Herbaceum variety 
of cotton grown in Surat and Broach Districts of Gujarat. In verna- 
cular this disease is known as Chhasia on account of the ash-like appear- 
ance of affected leaves. In a year of drought it spreads over a very 
large area, and checks the vigorous growth of the plant. The afiected 
leaves remain smaller in size and curl up. Later on in December and 
January the disease appears to be checked and the plant becomes some- 
what healthier, which is believed due to the falling of dew in winter. 

These mites arc very microscopic and not readily visible to the naked 
eye. They mostly live under the tissues of the epidermis of the leaf and 
cause a growth of dense whitish hairs, on the upper and lower surface 
of leaves as well as on stems. This whitish growth is due to the formation 
of hairs from the epidermal tissue of leaves and stems brought about by 
the irritation of these mites. 

Later on in the advanced stage of the crop small tiny predaceous 
grubs of Coccinellid beetles are noticed in the colonies of these mites. 
These arc also small and somewhat elongated and of a pale rosy colour. 

On carefully examining them under a lens these are seen to move 
actively inside the meshes and to toss their head here and there in search 
of their prey. 

Wherever the presence of these grubs is noticed, the colonies of mites 
gradually dwindle away and the white fluffy growths of the epidermal 
tissues of leaves turn pale yellow and appear to dry up. 

As for the control measure of the pest some trials were made. In 
the year 1917 towards Khandesh side, where the ^eglectmi type of 
cotton is grown and rarely these mites are found in any appreciable 
amount, there they appeared rather in a severe form in that year. The 
reason for that appeared to he that, in that year they had a very long 
break in the rains for nearly two months in July and August which 
caused the plants to sufler too much from drought. In that year, some 
experiments of topping and irrigation were made in a cultivator’s field 
at Ner, District Dhulia. On examining the crop in the month of Septem- 
ber, it was noticed that those plants, whose tops were nipped off to 

( 96 ) 



rilOCEKinXGS Ol- the FOVETII EXTOMOI.OGICAI, MKETIXG 07 

check the tall growth and to stimulate the side branches, had in fact no 
appearance and attack of these mites, while those adjoining rows of 
plants whose tops were not pruned had a severe attack of mites. 
Secondly, those which received irrigation from the stream were al- 
together immune in comparison with the unirrigated plots where these 
mites were very abundant. From this it leads us to believe that mois- 
ture in soil plays a very important part in controlling tins pest. 

Some trials of spraying the crop with Lime and Sulphur solution were 
also made. No doubt the spray had an effect of controlling these mites. 
However it caused the shedding of leaves due to tlie caustic effect of 
lime, though very dilute solutions were used, but later on the sprayed 
rows grew well and had a better yield of the crop than the adjoining 
unsprayed ones. 

The dusting of Lime and Sulphur as well as spraying the crop with 
lacosopol and Sulphur were tried but it did not seem to make a material 
difference with the control plots. 

Lastly a trial of steeping the seed before sowing in mercury per- 
chloride solution was made. It was done as under 

First, good, well-developed and plump seeds were sorted out from 
the lot of seeds supplied for the experiment. Thereafter, the fuzz of 
the selected lot of sorted out seeds was removed by rubbing on a stony 
floor. For preparing the solution, a weighed quantity of mercury per- 
chloride was taken in the proportion of 1 in 500 parts of water. First 
the corrosive sublimate was dissolved in some quantity of hot water 
aud then diluted to the required strength of cold water. After 
making the solution ready in this way in a glass jar, as much quantity 
of cotton seed as could accommodate easily and float in that water was 
shoved in and thoroughly mixed with the solution. In tliis condition 
the seed was allowed to remain for ten minutes. Thereafter it Avas 
taken out and spread under shade for drying. Before sowing the seed 
in the field, germinating tests of different strengths of mercury per- 
chloridc solutions were made in the laboratory. After having ascertained 
that aud treating the seed with the above strength of solution, the plots 
reserved for this experiment were sown with them. The germination 
of the seed and after-development of the plant were very excellent in 
comparison Avith the control and other plots of the Farm area. 

When the crop became two months old, Woolly Hites began to appear. 
In the treated plot, the percentage of disease was about *4 to '5 per cent, 
while in the untreated plots it was 3 per cent, and even more. 

The removal of first affected leaves was also tried, Avhich was very 
helpful in checking the farther progress of the pest. 



jg notes on “ KATBA ” (HAIRY CATERPILLARS) AND 

THEIR CONTROLLING MEASURES. 


Bij T. N. Jhaveri, L.Ao., Entomological Assistant, Bombay. 

The species which is so prevalent in N. Gujarat is Amsada moorei. 
It seems to have taken a firm hold in certain tracts of the light Goradu 
.soil and appears to move slowly from west to east, that is, towards the 
prevailing direction of the wind in the beginning of the monsoon. 

Regarding the habits of the pest, it has been noticed that they are 
usually not found to breed and appear as pest in the tracts of heavy 
black soil. This, I think, is mainly due to the unfavourable conditmn 
of the soil produced by natural heavy cracking of the soil surface during 
summer, as well as by more retension of moisture during rainy days. 
In the tract where this pest appears as a pest, their moths begin to emerge 
from their hibernating pupae in soil, in the beginning of the early favour- 
able monsoon. By this I mean about 8 inches of good rain in the first 
week of June and soaking of the soil to a depth of about 4 inches or so. 
If the monsoon is delayed for about three weeks or a month, the emer- 
gence of moths is not very heavy in that year. At the same time early 
wins in May are also not favourable for the successful emergence of these 


The time of greatest emergence of these moths is chiefly at night till 
midnight during the break and partly in the evening and rarely during 
the day This continues for about a week or twelve days depending 
upon the break in rains and they are greatly attracted to burning lamps 

and lights at night. . mu t i • 

The distinction of sexes is rather easy in this case. The female is 

2 inches long, bigger and thicker in size with a distinct round fleshy 
Lll at the orifice of the generative organ, which is absent in males. 
The male is about half-an-inch long, lean and small in size, with a slight 
proiection of the last anal segment. After emerging, the couples unite 
Ld a female moth lays about 700 eggs in clusters of 200 to 300 on the 
seedlin<rs of the early sown crops or their favourite weeds and hedge 
plants ° These eggs hatch in a period of three to four days. The young 
tiny caterpillars remain feeding on their food plants for a period of about 
four days, thereafter they scatter and devour the crops and weeds which 
come in their way. In this way they become fullgrown in a period of 
about 20 to 24 days and the size of a fullgrown caterpillar measures up 

( 98 ) 
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to 2i inches long. At that time the majority of fully developed worms 
are seen to go towards boundaries of fields and disappear in ground. 
Principally there is only one brood in a year. The second brood is rare 
and if it appears, it is small and not so harmful to the crop. The favourite 
foodplants of the pest are as under ; Amongst cultivated crops, the 
following are badly infested : — 

1. Sann. 

2. Maize. 

3. Til. 

4. Castor. 

5. Mung, Ur id and Val. 

6. Bajri and Banta. 

7. Cotton, if sown early. 

Amongst weeds and hedge plants, they principally attack the following 

1. Thoria— Euphorbia nereifolia (Cactus plant on Nadiad side). 

2. Arni— a hedge plant. 

3. Chida grass — Cynodon dactylon. 

4. Kathimbdi (a Cucurbit w^eed on Doliad side). 

In short, the above are the principal points of their life history habits 
aud foodplants. Having considered these, I now come to the vital 
subject of controlling this pest, the results of which are as under 

At Nadiad Government Farm, where this pest had firmly established 
I started a regular cnisade against it for a period of six years from 
1911—1916. 

1, The first and foremost measure that was adopted against this 
pest was of putting light-traps in fields during the emergence of these 
moths for the purpose of entrapping them. This was continued for a 
period of six years under my personal supervision. The results of each 
year are tabulated below : — 


A statement showing the catches of Katra moths h\j light-traps caught on 
Nadiad Farm in a period oj six years. 



Numbkr. 

OF MOTHS TRAPPED. 

i 


Number of 
males. 

Number of 
females. 

i 

Total i 

' i 

Remarks. 

1911 . 



22,409 

1 

No distinction was made between 
the sexes this year. Thertrap.s 
were ordinary hurricane lan- 
terns with a 2 feet square and 4 
inches high tin dish with water 
and kerosine film at the surface. 
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A statement showing the catches of Katra moths by lignt-tra'ps caught on 
Nadiad Farm in a period of six years — contd. 


Number of motiis irapfe;j. 


Y kar. 

X urn bur of 
males. 

! 

1 Number of 
i females. 

1 

Total. 

1 REilAliSS. 

1912 . 

G,(i63 

6,177 

12,840 

One Kitson light trap in two nights 
caught about 3,297 moths and 
the greater number was of 
females loaded with eggsf 2,869 ? ) 

1913 . 

7,o75 

761 , 

8,336 

Ordinary hurricane light traps 
were used. 

1914 . 

7,330 

i 1 

^ 1 

1,732 

9,062 

Put traps for a fortnight. In two 
nights about 600 female moths 
were caught at a Kitson light 
trap. The egg-laying was very 
little hence a very slight ap- 
pearance of caterpillars. 

1915 . 

1,301 1 

400 j 

1,701 : 

i 

This was a year of partial famine 
and late and deficient rainfall. 
The first rain was of about } 
inch on 26th June 19 15. 

1916 . 

; 019 ! 

1 

1,175 ‘ 

1 

! 

This year the moths emerged in 
two batches (1) from I7th to 
25th June and (2) from 17th to 
26th July due to a long interval 
of break in rains. 


From the above fitateme?it, it will be notice 1 that the number of moths 


went on decreasing year after year ; side by side the egglayiug and their 
hatching decreased to such an extent that there was in fact no perceptible 
appearance of Katra caterpillars in the year 1916. Thereafter from 
1917, till the last monsoon of 1920, that is, in a period of the last four 
years, no more light traps were put in that area and no report of tho 
appearance of Katra caterpillars was received from that direction. 

2. The second controlling measure that was being tried for them 
was of catching these moths alive in the evening by engaging young 
boys and girls. In this way the following number of moths were caught 


Year. 

1 Number of aroTiis entr.\pped. 

1 . . 

llEMAfWiS. 

Number of 
males. 

Number of 
females. 

Total. 

1912 . 

202 ■ 

253 

457 

1 These were collected from an area 

1 of 50 acres in four days. 

1914 . 

53 : 

17 

70 

; These were collected from the same 
area in eight days. 

1913 . 

12 1 

10 

22 
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From the above record it will be seen that the emergence of these 
moths in the evening did not occur so much as it used to be at ni^rht.. 

3. The third measure that was adopted was of searching and collect- 
ing their egg-masses from their favourite food plants during the eacr. 
la}Tng period of these moths which will be seen from the followimr table 


Yeah, 

Number of 

eggmassea. Remarks. 

1912 

1913 

1914 


205 

301 

35 

, These wore colloctcil in four days from 
! an area of 50 acres and eacii mass 
contained aliuut 500 eg^s. 

This collection of egmiKisscs cost 0-0-6 

1 per a ero. 

191d 



; 

1910 



j 

i. The fourth measure which was taken as the pest advanced in the 
stage was of the collection and destruction of the caterpillars by several 
contrivances. 

(rt) The first ordinary commonsense contrivance was of the collection 
of small and big caterpillars by handpicking. In this way, in the year 
1911, 282] lbs. of caterpillars were collected and destroyed which num- 
bered nearly 855,260 worms at a cost of 0-9-6 per acre and this \mis the 
first year of the experiment and that of the heaviest and greatest emer- 
gence of moths and caterpillars. 

Year. 

Weight of 
oaterpillars 
collected. 

. ' i 

Number 
of worms. 

Remarks. 


lbs. 



1911 . 

1912 . 

2821 

50 

855,260 

Handpicked by hand which cost 0-8- G per 
acre. 

Ditto. ditto. 

1913 . 

30 

i 


These were partly handpicked and mainly 
collected by sweeping a grasshopper bag 
i over the crop and in grass on boundaries 
which cost 0-3-3 per acre. 

19U . 

No perceptible appearance of 
caterpillars. 

1915 . 

Ditto 



1916 . 

Ditto 




H 
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In the year 1912 about 50 lbs. of caterpillars were similarly collected 
and destroyed. 

(6) In the third year (1913) another cheap and effective contrivance 
of collecting these caterpillars by sweeping a grasshopper bag over low 
crops as well as in grass over boundaries was introduced, which collected 
from an area of about 8 acres, 30 lbs. of caterpillars at a cost of 0-3-3 
per acre in comparison with that of handpicking which cost 0-8-6 per 
acre to collect that much quantity from the equal area. 

(c) Another contrivance of preventing these caterpillars from getting 
from one held to another by means of simple trenching was tried but this 
did not prove successful owing to the following reasons. First the 
advance making of the trench in summer by hand digging proved very 
costly in light Goradu soil with subsequent fear of its being breached 
and filled with earth at each shower of heavy rain. It cost nearly Rs. 3 
for Tnaking it round about a plot of an acre with a trench of I foot deep 
and 1 foot 6 inches broad at tbe surface with sides sloping. But instead 
of that if a trench is being made by means of an iron Gallom or Turnwrest 
plough in the beginning of the monsoon after about 4 to 5 inches of rain 
have fallen, it can be very easily made at a very low cost with a slight 
repair of the same. Such a trench was made in the year 1914 round 
about a plot of 3 acres of Bajri and Kadra crop at Nadiad. This was 
being made by means of a CTg plough with two pairs of bullocks. It 
measured 1,524 feet in length, 10 inches broad and 6 inches deep and 
required about 20 minutes to make it. By a heavier plough it could be 
made still deeper and broader. However the caterpillars entering such 
an empty trench from its one side will very easily crawl oyer it and 
go to the other side. To prevent them from doing so, if the bottom 
of the trench is strewn with Cactus leaves, green weeded stuff and 
grass in the evening, they remain in the trench partly feeding and 
partly concealed under it, from whence they could be easily picked 
up and destroyed in the morning. 

(d) Spraying trials of Lead Chromate, Lead Arsenate and London 
Purple were made of different strengths but these did not seem to respond 
very well and in stronger doses of London Purple even with an admixture 
of quicklime, it used to scorch the leaves. The following strength oi 
insecticide was used : — 


Lead arsenate paste or powder 1 to 2 oz. 

Jaggery oz. 

QuiokUme . * . . . , - . , 3 oz. 

Water . dgaUons. 


The above strength of the solution was prepared and a crop of Sann 
was sprayed with it as well as the leaves of the same crop were dipped in 
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that solution and given to two dozen caterpillars to eat in a breeding cage. 
Next morning on exa m i nin g the sprayed crop, no dead caterpillars were 
found in the area nor did caterpillars appear to eat the leaves. While 
in a breeding cage out of two dozen worms, about 1 to 2 caterpillars 
were found dead, while the rest were alive and the leaves were found 
slightly nibbled in some cases. In the case of London purple, the 
following trial was made on a small scale in the field as well as in the 
insectary : Half to once ounce of London purple witli I gallons of water 
and with or without admixture of lime were tried. The efiect of sprayin^^ 
in the field was not favourable, as no dead caterpillars were found in 
the sprayed area nor leaves were eaten except very slightly in some 
cases. The spray had also some efiect of scorching the tips of leaves. 
In the insectary duplicate series of one dozen caterpillars were taken 
and each lot was given Sann leaves to eat, dipped in the following 
strength of solution : — 

London purple . . . . , . . , ^ oz. 

Quicklime 1 oz. 

Water gallons. 

Next morning on examining the cages, 10 and 9 worms were found dead 
ill each cage respectively, and the leaves were also found slightly scorched 
at the tips. 

(e) The poison baits of the following materials were found rather 
successful : — 

lbs. 

Wheat bran 10 

Jaggery ^ 

White arsenic j 

Water 9 

Small baits (one teaspoonful of the above stuff) were put at short 
intervals at the foot of castor and other crops. The caterpillars were 
noticed to eat these baits readily in large numbers and died on the spot. 
In a breeding cage the above baits were given to 25 caterpillars. Next 
day, 19 of them died and the 3rd day the ii^maining ones died. But 
these baits could be only used in the advanced stage of the caterpillars 
while they are actively moving on the ground. The other point which 
is to be marked in this case is that as long as these baits remain moist in 
the field, the caterpillars ate them ; but after drjdng, they did not seem 
to touch these. 

The last controlling measure which was being tried for this pest was 
of digging and collecting from suspected places, the hibernating pupae. 
In this way during the fair season of 1911 about 1,195 pupae were dug out 
from the soil and collected. These were found mostly buried along the 

h2 
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boundaries of afiected fields, as well as in waste lands and undisturbed 
hedges to a varying depth of 3 to 4 inches. 

Were the light-traps and handpicking tried in the same place ? This 
mi</ht account for the lessened numbers got by handpicking. 

'Both experiments were conducted in the same place. 



li.-SUPPLEMENTARY OBSERVATIONS ON BORERS IN SUGAR- 
CANE, RICE, ETC. 

(Plates XVI-XXV.) 

By C. C. Ghosh, B.A., Assistant Entomoloyistj Burnut {lately Assisfu^nt 
to the Imperial Entomoloyist). 

[Tte information contained in the following paper was collected 
whilst Mr. Ghosh was Insectary Assistant at Pusa, between February 
1919 and September 1920, when he was transferred to Burma. The 
work at Pusa on Borers was initiated by me and has throughout been 
carried on under my close supervision and is to be considered as a part 
of the activities of the Entomological Section as a whole. I have, 
however, been too busy in other directions to be able to spare time 
to collaborate in writing up these notes, other than editing for press, 
and therefore Mr. Ghosh's name appears as sole author of this paper, 
which should be considered as a supplement to our former paper on this 
subject. — T. Bainbrigge Fletcber.J 

Introductory. 

Since the first paper (Borers in sugarcane, rice, etc., Proc. Tldi'd 
Entl Meeting, February 1919) was written, a further mass of informa- 
tion has been collected on these very important pests. During this 
period there have been opportunities of getting a better idea of the 
external agents of damage and a more correct estimate of their acti- 
vities as pests. As will appear later on, some of them are capable of 
doing far greater damage and that in a much shorter time than probably 
all the internal borers taken together. A few more internal borers 
also have come to light and fresh alternative food plants of several 
borers have been discovered. Therefore additions have been necessary 
to the hst of borers and food plants and a change in the key for differen- 
tiating the- pupae. The order of treatment in the first paper is followed, 
additions being made where necessary. The key given in this paper 
for pup 0 e therefore supersedes that in the first paper. Illustrations of 
some of the insects included in the first paper were mislaid while the 
paper was going through the press and have been added in this paper. 
This paper, however, does not treat of the insects already dealt with 
in the first paper beyond giving more information in respect of some 
( 105 ) 
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of them, and should be considered as supplementary to the latter 
publication. 

The external Agents of damage. 

The external agents of damage should be grouped as follo^YS :~ 

(1) Termites, commonly known as “ White ants.’’ 

(2) Mole Crickets. 

(3) Beetle grubs. 

(4) Beetles. 

(5) Red Ants (Dorylus). 

There is hardly anything of importance to add with regard to 
Mole Crickets and Red Ants (Dorylus). 

Termites. 

With regard to termites, another year’s cultivation of cane in the 
area in the Brickfield between the treated and untreated plots experi- 
mented upon in 1918 (see Plate 69 of First Paper) exhibited similar 
dificrences in the degree of infestation as recorded in the first paper, 
For the purpose of ascertaining as clearly as possible the damage by 
termites this plot was divided into five smaller plots. Analyses of the 
soils of the first of these small plots (counting from the east), which 
showed the least and of the fifth plot, which show^ed the greatest 
damage, exhibited slight differences in the constituents of the soils 
as given below\ No experiments on the basis of these differences have 
yet been made. 


— 

Surface soil, 
sugarcane Plot 
No. 1 showing 
least damage by 
white ants. 

Surface soil, 
sugaroane Plot 
No. 5 showing 
greatest damage 
by white ants 


Per cent. 

Per cent. 

SandSiO °2 

53-33 

53-94 

Alumina Al.^O^ ...... 

5-79 

309 

Ferric Oxide FhO., 

Manganese Oxide MnzOt .... 

2-63 

3-09 

0-032 

005 

Lime Ca 0 . 

18-78 

19-33 

Magnesia ^IgO ...... 

1-00 

0-86 

Potash K.,0 ....... 

0-37 

0-53 

SodaNa^O 

0-42 

0-17 

Phosphoric acid PgOs 

0-08 ' 

0-08 

Carbon Dioxide CO 

15*76 i 

16-59 

Sulphniic acid SO 3 

0*12 ' 

0*09 

Loss on ignition ...... 

1-69 ' 

i 

1-48 

Organic Nitrogen 

Available Potash KjO 

Available Phosphoric acid P 2 O 5 . , , 

100*00 

100*00 

0*059 

0*0058 

0*0002 

0*058 

0*0059 

traces. 



PROCEEDI^sGS OF THE FOURTH ENTOMOLOGICAL MEETING 107 


Beetle grubs. 

Beetle grubs and beetles have been grouped separatel}- for the reason 
that the grubs themselves may prove to be injurious in some cases, 
the resultant beetles not causing any appreciable damage. Recently 
in 1920 there was a report of serious damage to a young maize crop 
in Belgaum caused by the grubs of FhjUoijnathus dioriysius. Some 
years ago, in 1906, from the same place there was a report of similar 
damage to young paddy plants by the same grubs. But the beetles 
have not been reported to behave as pests there. On the other hand, 
enonnous damage was done in 1919 to about 500 acres of sugarcane 
ill the Kamrup Farm in Assam by AUssomlmn wtpressicoUe beetles 
and not by the grubs. Also such damage cannot be caused by grubs. 

The grubs of the following beetles have been observed to cause 
damage to gramineous plants, in some cases bringing about dea(l-lioart.s 
exactly like the internal borers 

Aiioimh bengalensis. The larva gnawed sugarcane shoots at Piisa 
and Dacca in the field and bored into sugarcane setts in the 
lusectary. 

Almonotimi 'piceum.—Thfi larva gnaw’ed into sugaicane shoots at 
Pusa in the field and bored sugarcane setts in the Insect ary. 

The grubs of the following have been observed to live in the soil 
among the roots of gramineous plants, apparently feeding on the roots, 
and some of them are reported to cause rather serious damage in this 
manner. 

Autosericainsanabilis, Brenske. Larva among sugarcane, lemon, 
soybean and castor roots. 

Apogonia proximay Waterh. Larva among Saccharnm sponian(v,m 
roots. 

Unidentified Melolonthid (C. S. 1797). Larva among SaceJmam 
spmtaneum roots at Pusa. 

Anomala poUtay Blanch. Larva among rice and grass roots at 
Pusa, Muzalfarpur and Nadia, and also in leaf mould at Pusa. 

Anomala varicoloTy Gyll. Larva among Saccharum spontaneKni and 
oat roots at Pusa. 

Anomala hiharensisy Arrow. Larva among sugarcane, Saccha'rxim 
spontanmm and Ficus roots at Pusa. 

Anomala dussumieri, BL Larva among sugarcane roots in the 
Kamrup Farm in Assam. 

Adoretus versutus, Har. Larva among sugarcane and oat roots at 
Pusa. (Plate XVI, fig. 1.) 
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Adore'us caliginosits, Burm. Larva among rice, sugarcane, grass 
and Saccharum sponUmeum roots at Pusa. 

Alissonotum similey Arrow. Larva among sugarcane roots at 
Pnsa. 

Pentodon bispinifrons (C. S. 768), — Larva among sugarcane roots 
at Pusa. (Plate XVI, fig. 2.) 

Pentodon hengalensCy Arr. Larva among sugarcane roots at Pusa. 

Pkyllognalhus dionysins, Fb. Larva reported causing serious 
damage to young paddy and maize crops at Belgaum. 

Rhyssemns germanus (C, S. 1204). Larva among Mootlia and 
indigo roots at Pusa. 

Rhymmus sp. (C. S. 948). Larva among Mootha and cotton roots 
at Pusa. 

Aphodius sp. (C. S. 1327 and 1350). Larva among Mootha^ rice 
and cotton roots at Pusa. 

Anoniala sp. (0. S. 1314). Larva among Mootha roots at Pusa. 

Tanymecus hispidus, Mshll. Larva among sugarcane roots at 
Pusa. 

Mylloceras hlandus, Fst. Larva among sugarcane and maize roots 
at Pusa. 

Mylloceras discolor. Larva among sugarcane and maize roots at 
Pusa . 

Myllocerus 11 — pusiulatus. Larva among maize and cotton roots 
at Pusa. 

Amhlyrrhinus poricollis. Larva among Saccharum spontaneum roots 
at Pusa. 

A few more Curculionid grubs. Among sugarcane and Maize roots. 

Nodosloyna subcostatum, Jac, Larva among grass roots at Pusa. 

Pachiephorns impressus. Larva among maize roots at Pusa. 

Monolepta signata. Larva among sugarcane roots at Pusa. 

Unidentified Cbrysomelid (C. S. 1640). Larva among sugarcane 
roots. 

Formicomus caerulipennis. Larva among sugarcane roots. 

Drasterius sp. (C. S. 1211). Larva among wheat roots at Pusa. 

Carpophilus sp. (C. S. 1093). Larva among Panicum roots at 
Pusa. 

Lordiies sp. (C. S. 1089). Larva among Panicum sp. at Pusa. 

To tlie above Tipulid and Asilid maggots found among grass and 
rice roots may be added. 
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Beetles. 

The following beetles have been definitely observed to be capable 
of injuring gramineous plants in most cases with external symptoms 
similar to those caused by borers 

Orydes rJiinocerus gnawing sugarcane setts and shoots at Coimbatore 
and in Travancore. (South Indian ImedSy p. 151). 

Xylotrupes gideon is known to attack sugarcane in this manner. 

Alissonotum impressicolle caused serious damage to sugarcane in 
the Kamrup Farm in Assam in April-May in 1910 by gnawing 
young shoots and boring into setts and ratoon stumps. It did 
similar damage to thick grasses also. 

Alissonotum piceum did similar damage as the above in the Kamrup 
Farm. 

Hderonychus suhlcevis worked in company with the above two in 
the Kamrup Farm. (Plate XVI, fig,. 3.) 

Hderonyckiis saccJiari recorded to have caused extensive damage 
to sugarcane in Eangpur. (F. L Coleopt. Lamelliconiia, pt. I, 
p. 297). 

Peniodon bengalense. Arrow, gnawed into sugarcane shoots and 
setts in Tarnab Farm at Peshawar in May 1912. 

Peniodon hispinifrons recorded to have occurred on sugarcane at 
Baroda, apparently causing similar damage as the above. 

Phyllognathus dionysius reported to cut stems of young paddy 
plants in South Kanara. 

Aiitoserica sp. observed to gnaw into sugarcane shoots in March 
at Pusa. 

Apogonia proxima observed to live among the roots and feed on 
the shoots of Saccharum spontaneum at Pusa. 

Proiwiia alboguttata observed at Pusa to feed similarly on Panicum 
shoots. 

The beetles named above work underground and feed as sJiown in 
oiir former Plate. Other beetles and weevils are known to feed on 
gramineous plants, usually eating leaves or new shoots. Although they 
may cause a set back to the growth of the plants they do not kill 
them. The following may be mentioned : — 

Tanymecus indicus is known to nibble wheat seedlings in the Punjab 
and juar (Andropogon sorghum) seedlings in Surat. 

Tanymecus hispidus occurred in large numbers in Messrs. Turner, 
Morrison & Co.^s sugarcane plantations in Cooch Behar. 

Tanymecus sciurm was observed by P. C. Sen to eat tender leaves 
of young sugarcane shoots at Rangpur. 
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Myllocerus blandus is commonly found feeding on tender leaves of 
young sugarcane, maize, wheat, rice, etc. 

Myllocerus discolor and M, U — pustulatus also feed like M. blandus, 

Gonocephalum hofmannseggi, Steven., has been recorded as a pest 
of Eleusine coracana in Mysore, (Mysore Bull, No. 5, by Messrs. 
Coleman and Kunhi Kannan) . 

The Dynastine beetles may be looked upon as serious pests. Although 
they may not occur as regular pests they are capable of doing serious 
and extensive damage, as will appear from the following account of 
beetle pests in the sugarcane farm at Kamrup, Assam. 

The Kamrup Farm is situated in the midst of an extensive piece of 
waste land running along the base of the Bhutan Hills and having on 
it a thick and mixed growth of various kinds of tall grasses. About 
50,000 acres of this land is said to be capable of being rendered arable. 
The Farm has brought under cultivation about 800 acres divided into 
18 blocks, viz., G blocks of 60 acres, 2 blocks of 55 acres, one block of 
54 acres, 2 blocks of 42 acres, one block of 34 acres, 2 blocks of 30 acres, 
one block of 25 acres, one block of 16 acres, one block of 15 acres and 
^ one block of 11 acres. In 1919 there were 241 acres of plant cane and 
229 acres of ratoon cane. In the other plots Sesbania was being grown 
for green manuring. 

The sugarcane of the entire Farm was remarkably free from borers 
(5th to 15th May 1919). The damage was due entirely to three species 
of black beetles, viz., Alissonotum impressicolle, A.piceum a.nd Heierony- 
ckus suhlwvis. They worked underground chewing and gnawing into 
the bases of young canes which in extreme cases were almost wholly 
cut across. Young buds which were somewhat grown but had not yet 
emerged out of the ground were also similarly destroyed. The 
beetles bored into setts and also into the bases of canes already 

formed. This form of damage to sugarcane by adult beetles on such 

a scale had never before been observed although sporadic cases 
were known as described above. 

The relative abundance of the three species can be judged from 
the number obtained of each out of a total collection cf 286 made at 
random in the second w^eek of May 1919. 

Alissonotum. impressicolle . . . , * , . . 264 

„ piceum 19 

Heleronijchis subloevis 3 

They were first observed on the 10th April. They spread over the 

whole locality and the Farm area received its share. They did not 
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come to sugarcane by choice. They were equally or rather more common 
among the grasses surrounding the Farm and also among the grasses 
growing on roads running between and lorderiiig the various blocks. 
Similarly they were found among grasses growing in the blocks sown 
with Seshania (Dkaincha). Among sugarcane also they wvie practi- 
cally equally prevalent in blocks which had good and apparently healthy 
crops, as in those which seemed to have suffered badly. 

Actually however a slight difference was observed in their distribiu 
tion in the different parts of the blocks. Parts where many shoots 
were growing had attracted more beetles. The beetles also seemed 
to be somewhat gregarious in habit. Amoug some ratoon stools as 
well as among some stools of the plant cane as many as 10, 15 or even 
20 beetles w'ere present. Similarly among individual grass stools on 
the roads of the Farm as well as outside tlie Farm up to 31 beetb^s were 
observed to have congregated. The number of beetles in parts of the 
plant cane with poor and patchy germination was much less. But a 
single beetle was enough to kill the solitary shoots. Whore germination 
was extremely poor the number of beetles was still Iv-s as tlieic was 
hardly anything above ground to attract them. In such parts the 
setts were observed to have been bored by stray beetles here and there. 

It was evident that after having swarmed and spread once, llie 
beetles did not migrate again from places where they hap])ened to alight. 
It was ascertained by examination that many beetles were present 
imdergrouml in the South-eastern part of Block HI. No hole could 
be observed in the surface of the soil which had been beaten down by 
rain. The surface was examined very carefully at night with lantern 
in hand. It was clear that no beetle was going out. 

The beetles were mainly attracted by and fed upon new and growing 
shoots. Among plant canes after having fed on the shoots tliey went 
into setts if they wanted to feed longer. Similarly among ratoons 
they did not attack the stumps unless forced to do so for want of grow ing 
shoots. 

The beetles fed for a short time after swarming and then they rested. 
They were not attracted to strong electric lights, nor to a bait of 
molasses, country liquor and ethyl acetate. 

The Farm was started in 1915 and from records of rainfall kept 
from April 1915 it was found that from February till October the rain 
^as fairly well distributed in 1916, 1917 and 1918. In 1919 however 
there was hardly any rain till 5th April. 

The primary cause of the trouble was the droughty condition which 
prevailed up to 5th April, Parts of the Farm where the sr il retained. 
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moisture of the previous year better had a fair crop. When no moisture 
was retained germination was poor or extremely patchy. The sett 
canes in such parts lying near the surface within about two inches or 
less below the surface were afiected by the drought and most were 
rotting. The beetles did not interfere with germination. They were 
common all over the Farm, in fact more common in parts which had 
a good to fait crop than in parts which had a peer crop. When the 
crop grew normally and tillered well the attack was hidden or rather 
the crop outgrew the attack. 

The beetles were not new to the locality. They breed among the 
grass roots. In previous years normal growth of the crop consequent 
on the normal climatic conditions hid the attack of the beetles which 
did not therefore attract attention. In 1919 the local authorities 
estimated the damage at over 60 per cent, and ascribed the whole 
of this loss to the beetles. They came to this conclusion on superficial 
observation of the conditions. Mr. S. R. Gupta, Entomological Assis* 
tant, Assam, and the writer very carefully examined all the plots and 
found that the beetles were certainly responsible for about 20 per cent, 
of the total damage. The failure of the setts to germinate owing to 
adverse climatic conditions could not be ascribed to the beetles, A 
careful examination of the conditions led to the conclusion that in years 
with normal climatic conditions the beetles would not prove injurious 
to the sugarcane of the Farm. This was corroborated in 1920 when 
although Mr. Gupta found the beetles to occur in practically equally 
large numbers as in 1919 much damage was not caused. 

Apart from their capacity to cause damage directly, the beetles 
and beetle grubs and in fact all the external agents of damage are respon- 
sible for probably much greater damage indirectly by afiording places 
for the entry of fungal diseases through bites on the surface of the stems. 
“ Chewing ” described at page 361 of the first paper (Proc. Third EntL 
Meeting) may be referred to in this connection. 

Some beetle grubs and beetles have already proved to be very serious 
pests and others may certainly be looked upon as potential pests of this 
nature. All possible precautions should be taken against importing 
them into new localities. They have the chance of insidiously coming 
in the earth taken with plants and cuttings. To point to notable ins- 
tances of this nature one has only to make 'mention of the entry of 
Onjcte^ rhinoceros into Samoa, believed to have been carried in the 
earth taken with rubber plants from Ceylon, and of the importa- 
tion of Phytalus smithi into Mauritius with sugarcane cuttings from 
Barbados. 
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The Borers. 

The following additions should be made to the list given in the first 
paper : — 

COLEOPTERA. 

Lamiadcc : Lychrosis zebrims. (C. S. 2010). 

CkrysomelidoB : Chaiocnema sp. (C. S. 1891, 1923, 2043). 

Scolytidw : Xylebarus perforans^ Woll. 

Pymlidce : Hyjisofropa teminerveUa, Raq. (C. S. 1920). 

Chilo torrentellus, Meyr. (C. S. 2027). 

Crambus corticellus, ITmpsn. (C. S. 2007). 

Saluria inficiia, Wlk. 

GelecJiiadcB : Ejyhysteris cJiersaa, ^leyr. (C. S. 2046). 

Potential Coleopterous borers. There is reason to believe that 
the Curculionid and Scolytid beetles which have of late been obseiA^d 
to breed in date and coconut palms in such large numbers as to briim 
about the death of these plants, may turn their attention to sugar- 
cane. Calandra siigTmticolUs, which is reported to be bad in this respect 
in Ratnagiri and Malabar, has been observed in the Insectary to oviposit, 
live and breed in sugarcane stems without any apparent inconvenience. 
Among Scolytid beetles, Xylehonts perforans already ranks as a pest 
of sugarcane. Therefore wherever such affected palms are present, 
tliey may he looked upon as sources of danger, not only to other ]ndms 
but also to sugarcane, especially thick varities of sugarcane. A Kiti- 
(hilid beetle, BracJiypeplvs sp. (C. S. 1101 and 1661) is frequently found 
breeding inside decaying but moist stems of sugarcane and maize. But 
it is not a borer. 

Foodplants. 

I . Cultivated crops. 

The following insects should be added to the lists under the different 
crops given in the first paper : — • 

Sugarcane — 

Xyleborus perforans. 

Rice — 

Ephysteris cJiersm. 

ChcBtocnema sp. 

PhydtidhoreT: (C. S. 1837). 

Marua (Eleusine coracana) : 

Saluria inficita. 

Kauni {Setaria italica) : 

China [Panicum miliaceum) t 

Chcetocnema sp. 
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III. Semi-cultivated plants. 

Under this heading the following plant is added as it is grown in 
gardens and is of economic importance : — 

Lemon grass : Sesamia injerens. 

Also the following insects are added to the lists given in the first 
paper 

Ikri {Saccharum Juscum) : 

Curculionid borer (C. S. 1778). 

Batri (Sacchanm spontaneum batri) : 

Chilo torrentellus. 

Lychrosis zebrinvs. 

IV. Wild grasses and plants. 

The following additions are made : — 

Katra (Andropogcn squarrosus) : 

Hypsotropa lenuinervella. 

Procometis trochala. (Plate XVII.) 

The Noctuid borer (C. S. 1666). 

RosKa grass {Gymhopogon schcenanthus) : 

Hypsotropa tenuinervella, 

Scirpus corynibosus : 

Crambus corticellus. 

Coix lachryma-jobi var. aquatim : 

Chile simplex. 


Differentiation of borers. 

The following addition should be made to the key for larvse : — 

3. CaterpiUaT with grey transverse bands on segments . Ephysieris ckersm. 

4. G. [Saluria infidta is to be placed in this group) 

J. Colon! creamy yellow. Shape hardly tapering. 

The segments with rather an elongated appear- 
ance and their surfaces rather chitinized and 
sliiny CUlo torrentellw. 

K. Colour ordinarily red but pale yellow in pupating 

and hibernating caterpillars . . , , Hypsotro'pa tenuimr- 

vdla. 

Gramlm corticellm will come under 11 but cannot be definitely 
placed until further material is available. 

A revised key for differentiating the pupse is given below and super- 
sedes that in the first paper. The pupae of the caterpillars grouped 
according to colour above are not likely to be confused with those 
of Chilo f Diatrcea and Argyria. For the same reason Raphimetopus 
i^Anerasiia) ahlutella is also omitted. 
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Key to Fufce of Borers, 

{ Lairal tubercles (bases of hairs) converted into spines 

on the body of the pupa . . . , , 2 

Without such spines on pupa ..... 3 

''The protuberant part of the hind end of pupa is 
broader than long and has two indentations on the 
^ J tip> each indentation having in it a short S])in.e 

surmounted with a hair C. S. 1835 

The protuberant part of the hind end of pupa is 
w conical and has no spines of any kind . . , Chilo iornwtdlus. 

rWithout ridges or hooks or apparent roughness on 

7th Abdominal segment ..... 4 

LPupa with such 5 

fThc hind end having distinct spines, , . . C. S. 1G77 

4J The hind end having no spine. Tlic dorsal part of 
I the hind end is protruded and the protruded part 
V. has a clean rounded margin .... Cr ambus corliccUus. 

{ With complete circle of ridges spines or roughness on 

7th abdominal segment ..... G 

With incomplete circle as above .... 7 

f Circle composed of distinct and separate spines . (0. iS. IGIO) 

J Argijria iumidicostalis. 

Circle of flattened ringlike ridges more or less joined 

j to one another (C. S. 1.7G0), 

^ Diatra^a aurkilia 

{ Incomplete circle of distinct spines .... C. S. 1674. 
Incomplete circle of roughness without distinct 
spines 8 

{ Dorsal half of anal end with six spines in two groups 

of three triangularly arranged .... Chilo simplex. 

Dorsal half of anal end with four spines , , , y 

{ The spines situated on dorsal margin and pointing 

more or less backwards (dorsally) ... 10 

The spines situated on tip and pointing posteriorly , Dialrcfa venosaia. 
'^The ridge of roughness on 7th abdominal segment 
extending towards the ventral surface beyond the 

IqJ spiracles C. S. 1769. 

Extending up to the spiracles C. S. 1795. 

^Not extending up to the spiracles , . . . C. S. 1831. 


Diatrcea m<rkilia 
C. S. 1674. 


Chilo simplex. 

y 


Dialro’a venosata. 


Life Histories of the Borers. 

Pachydiplosis or y zee. 

Tliis is a small mosquito-like fly the larva of which feeds inside 
nee plants and causes the growth of a long tubelike gall in place of 
the stem. The stem being thus destroyed, the affected plants do not 
produce any ear. This disease has been referred to in the first paper 
and a coloured plate has been given there showing galls and the different 
stages of the fly. The disease has been known to exist in Madras, 
Western Bengal and Bihar and Orissa for a very long time. It is, 
however, only recently that its real nature and the agency causing it 
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have come to right. It is known under various names, all descriptive 
of the outward symptom of the disease. Some of these names are givea 
below with the localities where they are prevalent. 

In Tamil districts of Madras 
Anaikovibu (Elephant tusk). 

Thandeethu (bearing of earless stalks). 

In Telugu districts of Madras : — 

Kodu. 

Koyyala Tegxilu (stick disease). 

In South-Kanara district — 

Kane. 

In parts of Orissa (Angul, Cuttack) : — 

Thenga (rod). 

Penkalia (flute shaped). 

Kalia (cigar-shaped). 

Sunda (Tusk ; rod). 

In Chota Nagpur in Bihar and Orissa : — 

Axirceia. 

Blienku. 

Khorka (stick). 

Sanhra, (twining male, as no ear is produced ; Sanhr=bull), 

In parts of West Bengal (Burdwan and Bankura)— - 
Bhenpu or Bhejni (pipe). 

Khorka (stick). 

Khofka-mara or KJiorkadhara (afiected with Khorka disease). 

The first authentic record of the occurrence of this disease was made 
in October 1880, when the Magistrate of Monghyr in Bihar reported 
serious injury to paddy in a particular part of the district. {Ind. M^'S. 
Notes, Vol, I, p. 103). The next record is in the report of the Agricul- 
tural Chemist, Mysore State, for 1901-02. In that year it occurred 
in a large area several square miles in extent in Mysore district and 
the attack was a very severe one causing enormous aggregate loss to 
i}iQ raiyats. 

Since 1913 it has been reported from various places in Bengal, Biliar 
and Orissa and Madras. As a result of the attention paid to it the 
following facts have been gathered. 

The Fly appears in August and September and sometimes as late as 
October. It may be present earlier in the season hut it is about this 
time that it occurs in sufficient numbers to attract attention and m 
some years in large numbers, large enough to cause serious damage. 
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Generally speaking, young transplants and young tillers of earlier tiaus* 
planted and therefore ad\'anced plants are attacked. Usuallv the 
damage is severe in the former and when the transplanting operatiuu.s 
beeome late as much as 50 to 75 per cent, of the plants may he allViTed. 
Also plants standing in water are more liable to be attacked than those 
ia waterless lands. 

The fly lays reddish elongated tubular eggs about 0-5 mm. long 
and about 0-125 mm. thick, with rounded ends “ on tlie liairs of the 
ligiiles or on the lower surface of the basal parts of leaves and rarely 
also on their upper surface. The tiny young larva* creep dow n betweoii 
the leaf-sheaths till they reach the growing point of the apical or the 
side buds. On entering the interior of the buds, they seem to lacerate 
their tender tissues and feed on their nutritious juicrs. Whether bv 
actual feeding or continual irrigation, an oval chamber is formed 
round the maggot in the tissues of the growing point. Further iioimal 
apical growth being stopped all the nutrition is directed to tlic walls 
of this chamber which elongates like a normal internode (foiiuing 
the characteristic long gall). By the time the outgrowth begins 
to be visible, the maggot will generally have turned into a pupa and 
ill about six days will be ready to emerge as a fly. When about to 
transform, the pupa with the help of the dorsal spines of its abdominal 
segments wriggles up the hollow tube and boring a hole at the tip 
with its front spines, partially projects out. The adult now emerges 
and flies away, leaving the empty pupal skin at the tip of the hollow 
shoots ” (Y. Kamachandra Rao). Each female is capable of laying 
about 100 eggs. The time occupied . from the time of oviposition 
till the emergence of the fly seems to be about two to three weeks. 

It is not known how the fly passes the rest of the year or whether 
it breeds in any other plant than paddy. In 1917 Rao Sahib Y. Rama- 
chandra Rao published his observations on galls occurring in various 
grasses in Madras. (Proc. Asiatic Soc. Bengal, New Series, Vol. XII I, 
Xo. 5, pp. 299-306, 28th December 1917 — Reprinted in Pasa BvlL 
Aa. 89, Second Hundred Notes on Indian Insects), He noticed in October 
1916 similar silver shoots as in rice in Panicum staninum, an aquatic 
plant common at Samalkota siiong canals, in shallow tanks and along 
water channels in wet lands. The fly reared from this gall was found 
to be identical with the rice gall fly (Pachydiplosis oryzee). At Coim- 
batore however this grass did not show any gall formation although 
the rice gall fly was common there. Similar silver shoots were also 
observed by him at Samalkota in wild varieties of Paspahm scrohi- 
culaium and Oryza saliva, but no fly could be reared from them on account 
of heavy parasitization. The question of alternative foodplants and 


I 
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behaviour of the fly throughout the year still remains unsolved and 
obscure. 

As regards control we have got the following facts : — 

1. In 1915 this pest occurred extensively in the neighbourhood of 
Ranchi and in Khunti Sub-division of the Ranchi district. Mr, A. C 
Dobbs, Deputy Director of Agriculture, in charge of this area, had an 
opportunity of keeping this area under his observation throughout 
the season. In the middle of August and early September he reported 
extensive damage. In the second week of September the writer visited 
the affected area near Ranchi and found that certain kinds of rice and 
certain fields newly transplanted were affected to the extent of about 
5 to 50 per cent. In November Mr. Dobbs reported as follows 

The crop at Khunti and here (Ranchi) have made a remarkable recovery 
owing to a good kaihia (rain) and it looks as if the effect of the attack 
is temporary and more or less confined to the shoots attacked. On 
the return of favourable conditions the plants throw out side shoots 
and make a more or less complete recovery.^’ 

In rice, sugarcane and allied plants whenever a growing point is 
damaged, further growth is stopped. But if the conditions be favour- 
able the plants always make an attempt to compensate the loss hy 
throwing up side-shoots and tillers. In Bengal, the cultivators apply 
Khari nun (crude sodium sulphate) in fields affected by this disease 
and they assert that it checks the disease. The explanation seems 
to be that the growth of the plants is stimulated and recovery takes 
place owing to the development of tillers and side-shoots, 

2. During the outbreak of 1915 in the Ranchi district it was observed 
that broad-casted paddy sown in April, May or June, and therefore 
much advanced in growth at the time of the writer’s visit in the second 
week of September, was practically immune (their young side-shoot 3 
being affected to a small extent) compared with the late-transplanted 
young seedlings. Transplantation was still going on at the time. 
Therefore it seems that caiftying out of the transplanting operations 
early in the season would be a preventive but this is entirely dependent 
upon the prevalence or otherwise of favourable climatic conditions. 

3. There is a minute black parasitic wasp {Platygaster oryzce) wbick 
seems to keep the pest in check. In some years however and in some 
localities owing to unknown reasons the number of the parasites de- 
creases, resulting in a corresponding increase in the number of the fly 
with more damage to paddy as a consequence. At Ranchi in the second 
week of September 1915 only about one per cent, of the maggots was 
observed to be parasitized. In Madras in 1913 and again in 19U (years 
of normal slight infestation) the maggots were parasitized to suck an 






PLATE XVIll 



Fig. 1 .— zehrinufi» Beetle 
(Magnified ; the smaller figure shows J 
the natural size). 



F’E 2.-’Wee¥il Borer (C.S. 2044) ; a, attacked Mootha plant ; 6, larva ; pupa ; f?, beetle 
magnified, the smiller figures showing the^natural sizes). 
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enormous extent that it was difficult to rear out adult flies. About 
20 to 30 grubs of this parasite occur in the body of a single maggot. 
They devour the contents of the body of the maggot by the time the 
latter is full grown and pupate in brownish cocoons farmed in a mass 
inside the skin of their host. This cocoon mass is observed on splitting 
open the hollow gall. 

<1. The adult flies are attracted to bright powerful lights. No flies 
were attracted at Ranchi to a light trap improvised with an ordinary 
humcane lantern and new shining pieces of tin used as reflectors. In 
^ladxas, on October 1^15, 11 flies (mostly females) were recorded 
to have come to the Aladdin Tncandescant Lamp and between :^8th 
October and 2nd November 1915, 90 females and 1 1 males were attracted 
to w'hat is called a P. W. D. lamp. 

Taking the above facts into consideration it is clear that the best- 
remedy for the cultivator to adopt is to try to improve the conditions 
by the application of manures, irrigation when necessary and other 
means, so as to bring about a healthy and vigorous growth of side shoots 
and tillers. 

LijcJirosis zebrinus, Fb. 

(Plate XVIII, tig. 1.) 

Foodplant — Bafri {Saccharim spontaneim hafri). 

Hibernating larv 80 were collected in February 1920, One pupated 
in May and emerged on 16th May 1920. The larva resembles that cf 
the Lamiad borer (C. S. 1814) described in the first paper. {Proc. Third 
Enil. Meeiingt p. 372). 


The w’eevil borer (C. S. 1397 and 2044). 

(Plate XVIIL flg. 2.) 

Foodplant — Mootha {Cypenis rotnnd'us). 

It has been referred to in the first paper. (Proc. Third Entl Meeting, 
p. 373). The remarks made under Bacira trucidenta at page 120 of 
this volume regarding the foodplant should be seen. This insect has 
not been found in any other food plant. 

Fggs are apparently deposited inside the stem near the root-stock. 
The grubs are found right at the root of the stem at its junction with 
the root-stock. They do not w-ork up the stem but gnaw a large cavity 
at this place thus cutting across the base of almost all the leaves of 
the inner whorls which droop, turn yellow from their spices and ulti- 
uaately wither. The cavity the grubs gnaw is filled with black excreta, 
‘’sometimes the grubs are observed to bore into the root-stocks, 

I 2 
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Pupation takes place inside the stem or rootstock and rarely in. the 
ground. The periods of the different stages are not definitely known. 
The lile-cycle seems to be completed in about three to four weeks. 

The fullgrowR grub is about 4 mm. long and about 1-5 mm. across 
the thoracic region from which the body tapers gradually both ways. 
The head is much smaller than the prothorax, pale yellow” in colour 
and glossy. The body is a\ibcylindrical in shape being slightly com- 
pressed in the dorsoventral plane. The skin is wrinkled and the seg- 
ments are hardly distinguisliable. The colour of the body is pale yello\v 
with a brownish tinge which disappears before pupation. On each side 
a white tracheal tube is visible under the skin. The pupa is about 3 
mm. long and of the ordinary Curculionid type. It is yellowish wdiite 
in colour. The w^eevil Is black. 

Sesamia inferens. 

To the food plants Lemon grass is added. 


C. S. 1660. 

Kaira [Aadropogon squarrosuf^) is adiled to the foodplants. 

Heterographi,? .«p. (C. S. 1700). 

The Fhycitid borer of tender maize cob referred to at page 37 S 
of the first paper is Heterographis sp. It has not been observed to 
occur again. 

The Pliycitid Borer. (C. S. 1837 and 2060). 

(Plate XIX, fig. 1.) 

Foodplants — Mama (Eleusine co>‘acoA)a). 

Rice (Oryza saliva). 

This borer Iras been referred to in the first paper {Proc. Third Entl 
Meeting, p, 378) as occurring in Eleusine coracana but it has since been 
observed in rice stems also. It however never appeared in large numbers 
and from its seasonal history and its habits it appears that it will most 
probably never rise to the rank of a major pest. The caterpillars have 
been observed to rest in the Insectaiy from September to the end of 
June and they have been collected from the fields in July and August, 
moths being reared in the Insectary between 8th August and 6th Sep- 
tember. Out of a lot of seven caterpillars collected in the latter half 
of August three developed into moths between 28th August and 6th 
September and the others rested as stated above, till the end of June 



[PLATE XIX 



Fig. 1.— Phycitid Borer (C.S. 2060) ; u, pupa 
(x7); h, ventral view of hinder end of 
pupa, more highly magnified. 



Fig. 2.- Biatraea auricilia (magnified ; the 
smaller figure shows the natural size). 
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next year. They did not mind the dry conditions prevalent dining 
the winter and the hot weather. Therefore the insect appears to 
have only one generation in the year, some probably having two. 

The caterpillars are observed to enter tlie stein near the base throngh 
a hole gnawed on the side and then bore down towai’ds tlie root. The 
result of course is dead heart. AVlieii full grown the larva usually 
leaves the stem and pupates in a tubelike silken cocoon formed under 
the earth and among the roots of the plants in the clump. The cocoon 
goes down vertically or obliquely to a depth of about three- fourths 
of an inch, its mouth remaining open at the surface of tlie soil so as 
to enable the moth to emerge wnthoui difliculty. The pupa lies at 
the closed bottom end with its head turned loward.s the opening. The 
pupal period is about nine days. 

The caterpillars cannot attack paddy in submerged lands. They 
have been observed to occur only in dry land paddy and the otlier food- 
plant observed, viz., marm {Elcymie coracami) is also a dry land crop. 
Their habit of feeding and pupating iindergiound precludes tbeir occu- 
rence in submerged crops. 

A full-grown larva measures about 12 mm. in length and is about 
2 mm. across the meso thorax which is the broadest part from which 
the body tapers gradually though slightly towards both extremitic.s. 
The shape is cylindrical and the segments clearly distinguished. The 
head is yelloiv, hardly glossy, has brown mouth parts and is partly 
retractile into the prothorax. The body is unifonn creamy ivhite 
without any warts. The meso- and meta- thoracic segments are divided 
into three subsegments of which the middle one is the largest. The 
eight abdominal segments are divided into two subsegments of Avhich 
the anterior one is larger than the posterior one. The hairs are thin, 
whitish. The spiracles are round, yellowish with a narrow browm rim. 
The booklets on abdominal prolegs are arranged in an elongated oval 
outline, the inner end of this outline being narrower than the outer 
end. There are five pairs of short but equally developed prolegs. 

The pupa is about 8 mm. long and about 2 mm. thick across the 
thorax, cylindrical in shape, tapering at the head end as W'dl as hind- 
wards. The head end is somewhat protruded, the protruded part 
being compressed in the lateral plane and having a raised ridge in the 
middorsal as well as in the mid ventral region. The abdominal segments 
are devoid of spines or ridges or roughnesses. The spiracles are broadly 
oval, rather large, brown spots under which a tracheal tube is visible 
m the abdominal region. The hind end has six pyramid-shaped papillae 
arranged in a straight row in the lateral plane. The two outside papillae 
■are large and the others diminish in size inwards. Each of them is 
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tipped with a short hair. The colour iii creamy white, the protuberance 
on the head and the anal papillae turning brownish as the pupa matures 


Saluria inficita, Wlk. 

Foodplaut — Rfiqi or Mania {Eleusirte coracam). 

This borer is mentioned in Eoatli Indian loiseds, pp. 427-428,. 
wh(Te an illustration is given. Ft was observed as a minor pest on 
the Central Farm at Coimbatore in August and September in 1908. 
1909 and 19] o. It has not so far been observed in North India. It 
is allied to the previous species. 

The following note on the lifehistory appears in the above-mentioned 
publication : ‘‘ The larva is moderately stoutly built, the prothoracic 
segment is large, the next two segments short but projecting ; in colour 
it is pure creamy white, the bead yellowish tinged with blackish around 
the mouthparts ; there arc a few short white inconspicuous hairs on 
all segment.s. It bores into the stem of the food plant low down at 
about or just above ground-level and pupates in the stem or emerges 
and pupates in a small chamber excavated in the soil. The female 
moths ai'O attracted to light at night.” 


Scirpojihaga o:aritltogasfreUa . 

Ikri {Saccharnm fi(scim) is to be added to the list of foodplants. 


Procomelis trochala, Meyr. (Plate XVli.) 

Kalra (Andropogon sqnarrosys) is to be added to the list of foodplants. 
The caterpillars webbed up the bases of the plants in the stool at. the 
surface of -the soil and nibbled the surfaces. 

RapJiimefopus {Anerastia) abhdella has not been observed to occur 
during the last two years. 


CJiih simplex. 

Add to foodplants Coix lachrynia-jobi var. aquaiico. 

The iaiA;a was once found boring Chichera [lAiffa sp.) fruit at Pusa 
in July. 

In Burma I did not come across CMlo simplex during my search in 
the cold weather of 1920-21. 





Fig. Pupa ( x5) ; bf ventral view of hinder end of pupa, more highly magnified ; c, details 
of spines on pupa ; if, moth, natural size and magnified. 



Fig. 2.— Annual life- cycle at Pusa, 

Vhilo 
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Diairaea vetiosata, Wlk. 

A notable observation with regard to this borer is that it was found 
in December 1919 to occur as a regular pest of sugarcane at Cuttack 
where no juar {Andropogon sorghum) is grown and hardly any Sacchirvm 
spontaneum occurs. At Pusa, where there are extensive tracts under 
juur and S. spontaneum., D. venosata occurs very commonly .in S. spontu- 
ncMM and but very rarely in sugarcane. 

Ghilo torrenlellus. 

(Plate XX.) 

Foodplant — Rarhi and Batri (Baccharum sp(ynianeun}). 

It has been referred to as a Pyralid Borer (PL 64, fig. 1) in the first 
paper (Proc, Third, EntL Meeting, p. 393). The steins are bored in 
their central part and converted into hollow tubes. Wlien the larva 
bores near the top the heart shoot dies and dries. Otherwise there 
is iiardly any prominent external symptom. The caterpillars are found 
in very large numbers. They may be looked for in thin reedlike varieties 
of sugarcane, although none has been observed in this plant yet. 

The young and full-grown caterpillars resemble one another in 
ajipearance. The full-grown larva is about 35 mm. long when fully 
.stretched. The mesothorax is thicker than other segments and 
measures about 3-5 mm. across and from this segment the body tapers 
l}oth ways slightly and gradually. The shape is cylindrical but looks 
sli!:i;htly compressed in the dorsoventral plane. The head is yellow, 
glossy, with the buccal region and appendages dark browm. The 
piuthoracic shield is not prominent. The thoracic segments Lave 
a tinge of the same colour as the head. The segments of the body 
are not very prominently distinguished. The skin of the wduile 
body has a shiny appearance and is naked, the primary hairs 
being minute and black. The spiracles are elongated oval, wholly 
liglit-brown \^ith a narrow dark rirn. Along the spiracles a tracheal 
tube is faintly visible under the skin. The booklets on the five 
I)airs of short but equally developed prolegs form complete circles. 
Before pupation the larva gnaws a hole on the side of the stem, 
the mouth of the hole being kept closed by a thin membrane 
of the bark. Pupation takes place inside the bored stem near this 
hole in a sort of a cocoon formed with chewed particles spun up with 
silk. The pupa is about 14 mm. long by about 2-75 mm. thick, 
cylindrical. The head end is somewhat protruded forwards. The 
d'Ji'sal part of the hind end is protruded into a thick broad wedge-shaped 
process which possesses no spines of any kind. The 4th to 9th abdo- 
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minal segments have spines in places corresponding to the primary 
tubercles of the larva. The spines are broad and have a needle-like 
short thin process arising slightly below the tip. The colour is yellow. 
The spiny pupa is liable to be confused with that of C. S. 1835 (Plate 
XX fig. la) but can be distinguished by looking at the hind end. 

The moth is quite different from that of all the other borers, the 
fore wings being white with a broad blackish longitudinal marking in 
the middle. 

The seasonal history has been graphically shown in the chart. 
(Plate XX fig. 2). The moths appear in June, July and August, 
when eggs are laid. The egg has not been observed. Young cater- 
pillars occur about this time and feed till about November when hiber- 
nation commences inside the bored stems. After hibernation and 
partial aestivation, pupation commences in May and moths appear in 
June. In the Inscctary caterpillars have been observed to rest till 
about the middle of October and then die. This prolonged rest may 
indicate that probably some larvae do not pupate till the second year. 
Or it might be due to Insectary conditions. 


Hypsotropa tenninervella. (C. S. 1920 and 2016). 

(Plate XXL) 

Food plant — Katra {Andropogon sqvarrosiis). 

The seasonal history is graphically shown on Plate XXI, fig. 2 
The larvae hibernate from about October to about March and are not 
affected by dry conditions. In the In sect ary moths were observed to 
emerge up to 9th October 1919 before the winter and on the 14th March 
1920 after the winter. 

The caterpillars are true borers. They are of three different colours- 
Some are red, some are cream coloured and some pale yellow, although 
morphologically they are the same. A full-grown caterpillar is about 
15 mm. when stretched and about 2*5 mm. thick. The head is 
compressed in the dorso-ventral plane, brown and glossy. The protho- 
racic shield is not very distinct, glossy* pale browmish-yellow. The 
segments of the body are divided into two subsegments, the anterior 
subsegment being large and the posterior small. The hairs are thin, 
brownish. The spiracles are broadly oval, not exactly round, pale 
yellow with a thin brown rini. The five pairs of prolegs are equally 
developed, the booklets on them being in elongated oval outline. 

All turn pale yellow before pupation. 
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plate XXII 



ire highly magnified ; ventral 
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pupation takes inside bored stems in silken cocoons with pellets 
of excreta and bits of leaf webbed on its surface. One end of the cocoon 
communicates with the hole of exit the larva pre|>ares for the future 
moth on the side of the stem, the mouth of the liolc being (-losed with 
the thin epidermal layer of the leaf sheath. 

Pupa is about 11 mm. long by about 2*5 nim. across the thoracic 
region which is slightly compressed in the dorso ventral The 

abdominal region is cylindrical and tapering hindwards almost to a 
point. The head end is tapering, with an indistinct longitudinal ridge 
on its ventral side. The spiracles are elongated oval, brown-rimmotl. 
The colour is yellow with a brownisli tinge at the anterior part. 


Cramhus corticrUus, Hmpsn. 

(Plate XXII.) 

Food pla nt — Sci rpusco rj/m b o.s us. 

This insect was observed to bore the sedge named above at Xag^nir 
by Mr. J. L. Khare. Tbe caterpillars were collected in January, April 
and May. There are specimens in the Pusa collection taken at Pusa 
almost throughout the year. Apparently the insect is active throughout 
the year. 

A larva, about half-grown and preserved in spirit, has a glossy brown 
head. The prothoracic shield is of the .same colour as but paler than 
the head. Warts on the segments large, roundish and of the same 
colour as the ]:)rothoracic shield. The general colour of the body is pale 
yellow. The prothoracic and the eighth abdominal pairs of spiracles 
are much larger than the others. All the spiracles elongated oval, a 
brown rim enclosing a clear space. The booklets on prolegs are arranged 
in a complete circle. 

Pupa, about 14 mm. long and about 3 mm. thick, cylindrical and 
brownish yellow in colour. The abdominal segments possess no spines 
or roughnes.ses. The dorsal part of the hind end is protruded to some 
extent and the protruded part has a rounded margin, is flat on the 
ventral and convex on the dorsal side and possesses no spines of any 
kind. 


Bacira truculenta^ Meyr. 

(Plate XXIII, fig. 1.) 

Foodplant — Mooiha (Cyferus rotundus). 

This insect has been referred to in the first paper (Froc. Third 
Bntl. Meeting^ p. 394). It has not been observed to occur in any other 
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plant. Mootha k a troublesome weed in many parts of the country and 
it takes several years of careful uprooting along with the root- stocks 
to eradicate it from lands newly brought under cultivation. Although 
it serves partly as food for cattle, there are some varieties of it which 
are not liked by cattle. It grows very profusely and luxuriantly and 
the influence of this borer aided by the weevil borer referred to at page 
1 19 of this volume seems to be very small as a check. 

In the neighbourhood of Pusa this insect is observed to be active 
throughout the year. The caterpillars do not bore down from the 
top but effect their entrance into the centre of the leaf -bundle or into 
tbo stein in advanced plants, through the lower leaf-sheaths and tunnel 
up and down the central region but never enter the root' stock. The 
result of course is dead-heart in young plants but in the fully developed 
stem the effect is hardly apparent externally. Pupation takes place 
inside the stem of the affected plants in an elongated silken coco'ii 
formed lining either the tunnel or the outer leaf- sheaths, the moth 
emergiug after about five days. Ordinarily the life-cycle seems to he 
completed within about three weeks. 

Full-grown lavvse measure about 12 to 15 mm. in length and about 
1-5 mm. in thickness across the anterior part of the body wliich tapers 
gradually and slightly hindwards. They have a slender, longish and 
dorsoveiit rally compressed appearance. The head is slightly smaller 
tlian the prothorax which has a distinct shield of the same colour as 
the head. Spiracles are round, a narrow browm or black rim enclosing 
a clear space. Running along and connecting the spiracles a tracheal 
tube is more or less visible under the skin. There are five pairs of 
equally developed prolegs with booklets arranged in a circle. In colo- 
ration the larvse vary a good deal, the following three types occurring 
commonly i~(l) Body pale yellow^ with the mesothorax, meta thorax 
and to a less extent the first two abdominal segments purplish and 
head brownish yellow. (2) Body green with the mesothorax, meta- 
thorax and the first twm abdominal segments smoky or dusky and head 
pale yellow wdtb a greenish tinge. (3) Body uniform pale yellow with 
dark grey or black head. Green larvae are the commonest of all. 

The pupa is about 5 to 7 mm. long, cylindrical, tapering slightly 
towards hind end. Each of the third to eighth abdominal segments 
has twm transverse rows of spines on the dorsal side, the row^ at the 
anterior part consisting of straight posteriorly directed spines and that 
at the posterior part of very small spines. The ninth abdominal seg- 
ment bas a single row of large spines the tips of all or some of which 
are curved up anteriorly. The hind end is rounded and has a pair 
of small pyramidal papillce surrounded wdth hairs. The colour of the- 
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pupae too varies. The pupae of the green larvae are green with the head, 
thorax and wing regions brownish yellow. Other pupa? are pale brownish 
yellow turning in the end grey brown with the wing regions black. 

The moths too are variable in colour. Some are grey or yellowish 
with longitudinal dark marking along the middle of the forewiucr. 
Others have the entire surface of the forewing covered with blackish 
patches. 


Ephysteris clierscea, Meyr. (C. S. 2046). 

{Plate XXIII, fig. 2.) 

Food plants ^vc^{Oryza sativa), Pusa. 

China (Panicmn miliuceum), Pusa. 

Juar{Artdropogon mghmi) stubbles, Coimba- 
tore. 

The caterpillars occurred at Pusa in small numbers, Thev were 
boring China stems in June and rice stems in July. At Coimbaiore 
they were reared from juar stubbles. Moths were collected by Mr. T. 
Baiiibrigge Fletcher at Abbottabad in June and they were also collected 
at Purnea. This insect has not yet been observed to occur in siifficientlv 
large numbers to justify its inclusion in the list of pests. 

The full-grown larva is about 6 mm. long and cyliiidriral in shape. 
The head is reddish brown. The prothorax has a blackish shield divided 
longitudinally in the middle. The general colour of the body is pale 
yellow with a broad dark grey band on each segment. Five pairs of 
equally developed prolegs are present. 

The pupa is about 4 mm. long, cylindrical in shape and tapciiiig 
hindwards. The hind end is rounded and has a fev short thin circiiiate 
hails at its dorsal part. The colour is yellow brown. In one ca-e 
the larva left the stem and pupated underground. 


Orycies rhinoceros. 

This beetle lays eggs in rotting masses of leaves, straw or grass, 
rotting stems of coconut and other palms, moist rotting wood or sawdust 
and in manure pits. The grubs feed on the decomposing vegetal le 
matter. The adult beetles however fly at night and bore into soft 
crowns of Coconut, Date, Toddy and other palms (except, so far as 
known, Betel Nut palms). As they occur in large numbers they bring 
about the death of many trees, thus constituting a serious pest especially 
of coconut palms. They are also known to bore American Aloes and 
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occasionally sugarcane. The photograph, reproduced as fig. 69 of 
fioHlh Indian Inseds, records its occurrence on sugarcane at Coimbatore 
in October 1013 and shows the characteristic chewing of the beetle. 
They may occasionally be expected on thick varieties of sugarcane 
but will |)robably never prove a regular pest of this crop. [This insect 
has, however, occurred in the Malay States as a pest of sugarcane. 
T. B. F.j 

So far as is known this insect passes through a single generation 
in the year. The egg and pupal stages are short, lasting only for about 
one and-a- half to two weeks, the rest of the long cycle being passed 
in larval state. Adult beetles have been reported from different localities 
from about June to December or even January. Beetles emerged 
in the J^usa Insectary from grubs collected from outside between May 
and August. May to August probably represents the time of emergence 
of the adults which seeui to be able to live for long periods under favour- 
able conditions and are therefore reported to occur even in December 
or January. Variations apparently occur in the lifehistoiy according 
to varying conditions of different localities. It is not known whether 
there is a definite period of oviposition or whether eggs are deposited 
throughout the period the adults live. 


Apogonia proxma, Waterh. 

A pupa and many adults were collected at Pusa among Saccharum 
spontancum roots in September. The pupa was collected on the 5th 
Sef>tember and the beetle emerged from it on the lOth September. 

In July, that is, soon after the commencement of the rains, large 
numbers of this beetle are observed at Pusa to come out at dusk and 
eat tender leaves of Ficus religiosa, Vitis trifolia, Capparis sp., and 
other plants. They sit in clusters \~)X rather hang on leaves. Males 
come and mate while females continue eating. 

A number of them were collected in July 1914. In confinement 
they ate leaves and laid eggs freely, which hatched in a week. The 
eggs are about T5 mm. in diametre, round with a smooth surface and 
creamy white in colour which turns brownish before hatching when 
the powerful brown mandibles of the embryo are visible through the 
shell. Attempts at rearing the larvae failed. 

It appears that the beetle passes through only one generation in 
the course of the year. Apparently the winter and early summer are 
passed in larval state. 
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PLATE XXIV 



Fig. ^.—Aflissonotifht iinprfssiroll(\ Annual life -cycle as observed at 
Pusa. The black portions indicate the periods of the year when the different 
stages are found. 



Fig. 2.-C.8. 1640; a, larva; 6, pupa; c, beetle; all natural sizes w** 
ma^ified. 
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Rhyssemus germanus (C. S. 1204). 

(Plate XXlir, Hg. 3.) 

Foodplant— Larvae found among mootJia (Cy])enis rohindvs) and indigo 

roots. 

This is a small beetle but their smalt size is more than made uj) for 
bv the numbers in which they occur. The seasonal hfstory is not under- 
stood quite well yet. Probably there are several generations in the 
hot weather and in the rains, the cold weather being passed in hiberna- 
tion. In the hot weather from about March to June enormous 
numbers of the adult beetle fly about in the air at dusk, 

A lissonoi um imprcssicoUe. 

(Plate XXIV, fig. 1.) 

The occurrence of this beetle on sugarcane in the KamrupFarm 
has been referred to above when dealing with the external agents of 
damage. The beetlevS collected in the second week of May 1919 were 
brought down to Pusa. When collected they were kept with juoist 
earth in a perforated zinc cage and pieces of tliick cane stems were 
supplied as food. They ate voraciously, boring into the pieces of cane. 
On arrival at the Pusa Insectary, 216 beetles were distributed on .30th 
May in two glass jars, 108 in each, the jars being filled with moist earth 
under which sugarcane setts and shoots were placed as food. Between 
3rd June and 1st August, 21 beetles were observed to come up to the 
surface of the earth one or two at a time and at intervals of several 
(lavs and die there. This was probably due to overcrowding. Other- 
wise they were resting and did not feed. On 20th October 1919 the 
jais were searched ; 54 beetles were alive and 68 eggs found laid 


in the earth. Of these 68 eggs 

2 hatched , . . . . 


22nd October. 

:} 


24th 

2 


30th 

2 


2nd Xovemi'cr. 

2 


3rd 

2 


4 th 

4 


otli 

2 


7th ,, 

20tlj*21st October, — 35 eggs laid : 

1 hatched 

31.st October 

1 11 -.20 day.s ; earlier 

2 ■ 

2nd November 

1 dates probably not 
y correct as some eggs 

4 

4th 

3 

5tli 

j laid previously might 

1 

10th 

rest spoilt 

J have been left over. 
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2Ut-23i(l October.— eggs laid : 

7 batched 7th November 

1 Sth „ 

1 ilth 

23rd-24th October.— 9 eggs— 45 beetles alive : 8 a.m.‘8 a.m. ; 

I hatched . . . . ' . 7th November 

1 8th 

2 „ nth 

24th 8 A.M,-25th October 8 a.m.— S eggs ; 

1 hatched 8th November 

1 iOth 

1 egg apparently unspoilt yet 6th January 1920. Spoilt 13tb January 1920, 

25th 8 A.M, -26th October 8 a m. — 10 eggs ; 

1 hatched 11th November 17 days. 

1 egg remained apparently unspoilt till 26th December, -when it got mouldy. 

20th 8 A.M. -27th October 8 a.m. — 5 eggs — 43 beetles alive : 

1 hatched loth November 20 days. 

1 egg remained apparently unspoilt till 7th January 1920. Spout 27th January 
1920. 


>16-20 days ; test spoilt. 


} 


15-19 days; rest spoilt 


j 13-17 days. 


27th -30th October.— 23 eggs— 41 beetles alive : 

Thatched. . * « t 14th November 

1 „ * « • . ♦ 15th „ 


] 


18-19 days ; rest spoilt. 


30th October-2ud November. — 26 eggs— 33 beetles aUve : 


hatched . 

. , 17th November 

M ■ • • 

. 19th 

» « • • 

' . . 20th 

• • • 

. . 21st „ 

51 ► • • 

. . 22nd 


! Maximum 20 days, rest 
spoilt, 


2nd -4th November.— 21 eggs— 32 beetles alive : 

1 hatched 21st November. 

2 eggs apparently unspoilt 7th January 1920. 1 spoilt 3rd February. 1 spoilt 

8th February. 


4th-5th November. — 10 eggs— 30 beetles alive ; 

1 hatched 23rd November. Maximum 18 days. Rest 

spoilt. 

5th-6th Novcinber.~6 eggs — 29 beetles alive : 

2 hatched 23rd November. (18 days) rest spoilt. 

Cth-lOth November. — 10 eggs — 26 beetles alive : 

1 batched 26th November. 

10tb,-12th November — 22 eggs— 26 beetles alive : 

1 hutched .... 27th November. 

1 29th 


12th-l4th November — 20 eggs — 25 beetles alive : 

1 batched ..... 3rd December 


1 4th 

1 „ . . . . . 7th 


} 1 egg remained in ap- 
parently unspoilt 
condition till 20th 
December. 
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]4th-l"tli November — 12 eggs — 19 beetles alive ; all spoilt. 
i7th-20th November— 8 eggs— 12 beetles alive : 

1 hatched 12th Becejnber. 

1 egg remained in apparently unspoilt condition till 30th December 1919 

20 th -23rd November— 7 eggs— 9 beetles alive : 

1 hatched 17th Docember. 

23r(l-26th November— I egg— 4 beetles alive ; 

It remained in apparently unspoilt condition till 4th January 

1st December— No egg— 1 beetles alive. 
lOth December — No egg — 1 beetle alive, 

I4th December— No egg— all the beetles dead. 

Twenty-seven grubs, which hatched between 22nd October and 
5th November 1919, were placed in one bell-jar with growing maize. 
On 15th March 1920, only one half-grown was in this jar. 

Thirtyone grubs, batched between 7th November and 12th December, 
were placed in another jar. On 15th March 1920 eight grubs were 
living in this jar. One ivas partly eaten apparently by the other grubs, 

31st March 1920—2 pupated. 

1 emerged on lOlh April 
1 „ » nth M 

One more found to have pupated on 11th April 1920. It emerged on 
21 Bt April. 

The grubs hardly did any damage to sugarcane and fed mostly on 
the manure. 

The eggs are white and have a smooth membranous shell. They 
vary in size. The smallest ones are oval or almost oval in shape mea.^^ur- 
mg about 1-75 mm. in length and about 1*5 mm. the other w^ay. The 
jHiger ones are almost round and the largest of them is about 2*5 mm. 
in diameter. The eggs increase in size with age. 

20th October 1919 — 3 egga, IJ mm...,l| mm., were kept separately, 

27th October 1919 — One was spoilt — 2 almost round about 2 mm. in diameter. 

All eggs do not attain the same size. They vary from about 2 to 
2 o mm. in diameter. The newly-hatched grubs also vary in size, 
varying in length from about 3 5 to 5 mm. The head is the largest 
segment. The body tapers gradually from the thoracic region hind- 
wards. The young grubs are like ordinary cockchafer grubs with three 
pairs of thoracic legs. 

The full-fed grub measures, when it walks on a flat surface, about 
28 mm. in length. The head is brown yellow and its surface appears 
minutely pitted under lens ; on the vertex there is a longitudinal .slit- 
uke marking. The dorsal regions of the subsegments of the first six 
al)dominal segments have minute bristle-like brown hairs though not 
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very densely. No otiier part of the dorsal or ventral surface except 
the hind end has such hairs. The hind end has a transverse slit ; its 
dorsal margins are clothed in longish brown hairs and its ventral surface 
has short bristle-like hairs arranged over a space triangular in shape 
with the vertex of the triangle turned anteriorly. There are a few 
hmg hairs scattered on head and body. The spiracles are brown-yellow 
and crescent shaped ; the concave side of the prothoracic spiracles is 
turned posteriorly and that of all abdominal ones anteriorly. The 
general colour of the body is pale yellowish white, that of the hinder 
part being dark. The legs are brownish and each of them has a distinct 
claw. 

A lissonolum pice n m , 

This most probably has a lifehistory similar to that of Alisso^iotmn 
impressicolle. A few beetles collected in May rested in the Insect ary 
in the adult stage, one living until October, but no eggs were obtained. 

Alissonolum simile. 

This has probably a lifehistory similar to that of A, piceum. A 
larva collected from sugarcane fields at Kamrup on 20th May 
developed into a beetle on 16th June. 

Xylchorus perf&rans, A¥oll. 

Foodplants — Sugarcane. 

Sal (Skorea rohusla). 

Anogeissus laiifolia. 

Areea catechu. 

“ In the course of the last four years during which especial atton- 
tiou lias been paid to the insect pests of sugarcane, the Bcolytid borer. 
Xylehorus perjorans, Woll. (Plate IV), has only been observed once, 
in December 1919, in a variety of cane called B. 147, which was growing 
on the Chinsurah Farm. This beetle came into prominence over thirty 
years ago in connection with the destruction of beer-casks shipped 
into India and was investigated by W. F. H. Blanford, who con.sidered 
X. affmis, attacking sugarcane in the West Indies, as a variety of X 
poforans. In 1900 a Xylehorus was reported as boring sugarcane in 
Bengal and was considered to be either identical with, or closely allied 
to, X. perjorans. In 1892 this beetle formed the subject-matter of a 
warning letter issued by the Revenue and Agriculture Department 
of the Government of India, w^hich stated that this pest, notorious in 
the West Indies as a pest of sugarcane, had already been introduced 
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into India and therefore advised the adoption of measures against its 
spread. Its occurrence on the Chinsiirah Farm, where it was found 
breeding in three fully-grown canes growing in a clump, the canes being 
practically dry and showing characteristic holes emitting dust in their 
basal joints, indicates that this shot -hole bo?pr may i>erhaps prove 
to be an occasional pest of cane, possibly more frequently than has been 
noted by us. In Indian Museum Notes, VoL V, p. 74, it is recorded as 
having been found in cane in numerous districts in Bihar and Bengal. 
X. perforans is widely distributed in India and Burma and has been 
recorded as boring in sal (Shorea rohusfa), Anogemus latMia and Anca 
catechu^ (Imperial Entomologist’s Annual Report for 1919-20). 

The Flea Beetle Borer (C. S. No, 1891, 1923 and 2043), 

(Plate NXV, fig. 1). 

Food plants — China {Panieum miliaceum). 

Rice (Oryza saliva). 

Grubs of this beetle have been observed from about April to August 
to bore into the stems of paddy seedlings and young China plants from 
the side near about the ground level. After gaining access into the 
stem they bore up and down the centre to some extent, filling the tunnel 
with pellets of excreta and causing “ dead heart ” characteristic of 
all internal borers. The full-grown grubs leave the stems and pupate 
imderground, emerging as adults after six to seven days. It is not 
known where eggs are laid but from the habits of the larva it appears 
that they are deposited somewhere near or on the surface of the ground. 
The periods of egg and larval stages are also unknown. From observa- 
tions however it seems that the lifecycle is completed in about three 
weeks. The adult beetles nibble the tissue from the surfaces of 
leaves as all flea beetles are ordinarily observed to do. 

The grubs are observed to occur in large numbers in July and August 
and rank as a pest. They however occur in highland loamy soils and 
will be observed to infest. millets and varieties of paddy which can be 
grown in such dry lands. 

The fulhgrowm grub (which resembles the young grub in appearance) 
is about 4 mm. long and about 075 mm. across the body which is semi- 
cylindrical in shape being slightly compressed in the dorsoventral plane. 
The head, the prothoracic and anal plates and the three pairs of thoracic 
legs are dark grey or almost black in colour and their surfaces some- 
what glossy. The prothoracic plate is divided by a faint longitudinal 
line which is visible under lens. The general colour of the body is pale 
yellow which deepens to some extent before pupation. The hairs on 
the body are small and they arise from small somewhat glossy grey 

K 
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patches which make the grub look spotted. The tubular anal process 
on the underside of the anal segment is made use of in locomotion. 
The spiracles can be hardly distinguished but a white tracheal tube 
is visible faintly under the skin running along the spiracles. The pupa 
is white, about 2*5 mm. long and roughly broadly oval in shape with the 
lobes of legs, antennae and wings free. The beetles are black, 

Cbrysomelid beetle (C. S. 1640). 

(Plate XXIV, fig. 2). 

The larvae of this beetle were collected in large numbers from sugar- 
cane fields at Pusa in July, August and September. The pupal stage 
at this time was observed to be about five days. 

ApMius (C. S. 959, 1290, 1350, 1327). 

Grubs were collected among 7noot]ia roots at Pusa in May and June 
1915 which hibernated and attained adult stage in February 1916. 
Larva collected from harvested field on 29th February 1916, pupated 
on 2nd March and attained adult stage on 8th March. 

From pup® collected from cane field on 6th September, beetles 
emerged on 10th September and again from pupae collected on 17th 
September, beetles emerged on 25th September. 

For details of life-history of the other beetles and weevils 
mentioned in the paper “ An Annotated List of Indian crop-pests by 
T. Bainbrigge Fletcher, in the Proc. of ike Third Entl. Meeting^ may 
also be referred to. 


Damage to rice. 

As mentioned in the first paper the damage by borers to rice in the 
neighbourhood of Pusa does not ordinarily exceed about 4 per cent. 
Examination of stubbles at Chinsurah, Midnapur and Bankura in Bengal 
and at Cuttack in Bihar and Orissa did not show a higher percentage 
of damage. 

I have taken up the question of rice stem borers in Burma and will 
be in a position to give very definite results at the next Meeting. L 
would be well if the work were taken up in all the rice-growing Provinces- 
Then w-e want to know the borers which can be actually held responsible 
for the damage. Detailed descriptions of the borers working at Pusa 
are given in the first paper. 

The small amount of work done at the few places in Bengal meu* 
tioned above proved Schoenohim bipunctifer and Chilo simplex to be 
the principal agents. 
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In Burnia, as I have already said, I have not yet come across Chilo 
simplex. There the principal borer seems to be Schmobius bipumiifer. 

Damage to sugarcane. 

A good deal has been said in this respect in tlie first paper. The 
work was continued on the same lines after that paper was written 
and also a visit was paid to several places in Bengal, the cane-brcoding 
Citation at Coimbatore, to Hebbal Farm in Mysore, to Manjri Farm 
in Bombay and to Nagpur to get a general idea of borer posts in these 
places. The occurrence of the beetle pests in the Kamrup Farm also 
gave an opportunity of gauging the external agents of damage, especially 
the Dynastine beetles, at their real capability of damage. The results 
of the further experimental work at Pusa and observations at the places 
mentioned are summarized below : — 

The incidence of attack on sugarcane by the insects dealt with in 
these papers is correlated with climatic conditions. Favourable climatic 
conditions, enabling the crop to grow rapidly, have a great effect in 
controlling the activities of the pests, the crop in such case.s easily out- 
growing their attack. But with unfavourable climatic conditions, 
^specially drought and want of moisture in the soil (especially in places 
like Pusa and many places in Upper India where no irrigation is given 
to the crop) the insects get the upper hand, and owing to want of growth 
and tillering on the part of the plants, the loss caused by their attack 
is not compensated for, the result being that the percentage of attack 
becomes very high. 

At Pusa the principal damage to vsugarcane is caused in the early 
stages of its growth in April, May and June when the climatic conditions 
are characterized by high temperature, low humidity (see the chart 
given in the first paper opposite page 370) and absence or scantiness 
of rainfall. In April 1920 the damage to some of the thick canes at 
Pusa was as high as 10 per cent, whilst at Coimbatore and Hebbal in 
Mysore, similar canes exhibited hardly any damage. The canes at 
these places, although planted about the same time as these at Pusa, 
were far more advanced in growth than those at Pusa on account of 
the more favourable climatic conditions prevailing at these places. 
The canes at Manjri, planted earlier and grown under irrigation were 
certainly not as good as the Coimbatore and Hebbal canes as regards 
growth and infestation by borers. This again is ascribable to the more 
unfavourable climatic conditions at Manjri than at Coimbatore and 
Hebbal. 

The correlation of damage and climaiic conditions holds good in 
all varieties of cane, thick as well as thin, but thin ones show a greater 

k2 



136 I'KOCEEDUSGS OF ^J'HE FOURTH ENTO^fOEOGlCAL MEETING 

immunity and also a greater resistance to drought. This will be apparent 
from a reference to the figures published in the Imperial Entomologist’s 
Annual Report for 1920^ pp. 73-74. We find therefore that particular 
varieties are suited to particular areas according to differences in local 
climatic conditions. As a rule thick ones do not fare so well in Upper 
and Western India as thin ones. Different varieties of cane show 
different degrees of pest resisting qualities though no variety has yet 
been found to resist pests wholly. 

The presence or absence of alternative foodplants in the locality 
is observed to exercise a great influence on the occurrence of at least 
some of the borers in sugarcane. The remarks in this respect on Diatraa 
veMosatitj Scirpophaga omiOiogasirella and tlie Noctuid borer C. S. ICGC 
may be seen. 

The attempts at dealing with the borer pests of sugarcane and external 
agents of damage which work with effects similar to those produced 
by the borers must take into consideration the following points : — 

(1) The suitability or otherwise of the cane itself to the climatic 

conditions of the place where it is grown. 

(2) The habits of the cane, especially its capacity for tillering 

during the early stages of its growdhj as varieties which 
tiller well show much greater iminundy than those in which 
tillering is poor. 

(3) The drought-resisting (quality of the cane, especially in places 

wdiere no irrigation is practised. 

(4) The natural immunity of the cane against pests and diseases 

and (5) the effect of the presence or absence of alternative 
foodplants of the different borers. 

The borer problem is not so acute at Coimbatore and other place? 
in Southern India with favourable climatic conditions as in Northern 
India where in many places, such as Pusa, thick canes yield about oO 
per cent, less than they are capable of yielding. As described in the 
first paper, only one out of every four shoots which grow of such cane^ 
comes to be harvested, the other three being killed. Therefore the 
problem for such areas seems to be to evolve a variety of sugarcane 
which can be planted at the time of the breaking of the monsoon or 
even after, but which will ripen at the time when canes do now"-a-day?< 
This can probably be done by selection of the tillers which grow late 
but ripen along with the mother canes. 

If this be possible the borer question can be solved to a very great 
extent for localities with adverse climatic conditions such as Upper 

India. 



15.^N0TE on sugarcane borers in the central pro- 
vinces. 

By J. L. Khaee, B.A., F.E.S., Lecturer in Entomology at the Nagpur 
Agricultural College. 

This preliminary note has been drawn up principally willi an idea 
of collating the results of some experiments on sugarcane borers, whicli 
have been conducted at the different expeii mental stations in this 
Province. The experimental part of the work was carried hy the late 
Entomological Assistant, Jlr. Eat Irani Khamparia. who was in cliarge 
of field work and thus had opportunities of visiting different farjiis 
to carry on the experiments. The writer of tliis note uudortoolc the 
survey of different species of borers. Attached as he is to the College, 
it was not possible for him to go out personally to collect specimens 
and to determine the percentage of loss. He has, however, collected 
information and samples from the Superintendents and the Agricul- 
tural As.sistant stationed in the canc-growing tracts. The tables 
of the distribution of the species of borers and the approximate damage 
caused by them are given at the end of this note. 

Before giving a brief resume of the past work on borers, it is desirable 
to examine the position of the Central Provinces as a whole and in 
relation to the rest of British India with regard to the extent of cane 
cultivation. According to the latest agricultural statistics available, 
the area under sugarcane in this Province was 24,798 acres in 1917-18, 
thus being only 0-28 per cent, of the total area in the whole of British 
India, which was 2,808,204 acres. In the Central Provinces sugarcane 
cultivation is carried on practically in all the districts, the largest area 
being in the Bilaspur district and the least in Nimar. The distributon 
of the area can be well seen from the statement given below ;~ 


District. 

Area in 1917-18. 

District. 

Area in 1917-18. 

'■ 

Bilaspur .... 

5047 

Seoni 

647 

Boetul 

8434 

Saugnr . 

661 

Raipur ..... 

29.33 

Dam oh . 

440 

Chhiadwara .... 

' 2496 

Drug . . 1 

301 

Chanda .... 

' 2146 

Mandla . 

1 311 

B-ilaghat .... 

‘ 1537 i 

Nagpur 

! 280 

Bhandara .... 

1.502 1 

Hoshangabad , 

190 

Jubbulpore . 

1486 

1 Wardha . 

166 

Narsinghpore . , , | 

1038 

■ Nimar 

116 


( 137 ) 
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The total area of 24, 798 acres is much less than what it was about 
fifty years ago. The causes, that have led to the continual decrease 
in area which has been steadily going on, are largely economic. Increase 
in the cost of cultivation brought about by high cost of manure and 
irrigation, foreign competition, etc., had a harmful effect on the area 
under cane and consequently the two crops of wheat and cotton have 
to a large extent replaced sugarcane, the former being in the opinion 
of the raiyats less expensive to cultivate and yielding a more certain 
return. It is not unusual to see in some districts disused wells adjoining 
cotton fields and showing where sugarcane was once growing. 

Improvements in this crop are now-a-days effected in many ways, 
such as (1) extension of irrigation facilities, (ii) manuring and better 
methods of cultivation, and (hi) introduction of foreign varieties ; this 
last factor is concerned with the subject matter of this note. 

The foreign cane varieties of a better productive character which 
have been introduced, not only demand more cate in cultivation, but, 
being mostly thick and high yielding, are more susceptible to attack 
of diseases, pests and animals than the harder and low yielding local 
thin canes. A study therefore of these enemies is more necessary, 
and it is in respect to the second, i.c., insect pests, that experiments 
have been carried out on several farms to study the relation of the 
introduced varieties of canes to stem-borer attack. 

Quite a large number of foreign and ' local varieties were tried to 
find out suitable canes for gur-inaking, and it has become obvious that 
the thin and hard canes are less damaged by borer than the soft canes 
and that early planting gives greater immunity to borer attack than 
late planting. These inferences may have been drawn by the cultiva- 
tors from their accumulated experience of years, but actual experi- 
ments conducted with those objects in view are more instructive and 
base the results on scientific dain. 

In 1913-14 at the Tharsii Experimental Station an experiment was 
started to ascertain the immiiuity of different varieties to stem-borer. 
The observations are tabulated below : — 


Variety. 

^'otal number of 
cancs attacked 
and uprooted 
per acre. 

Number of cancs 
per acre. 

Percent, age of 
attacked canc? 
to the total 
number. 

Khftri 

493 

-82,000 

or> 

SannabUle .... 

487 

74,640 

0-6 

Lanji ..... 

997 

, 52,160 

1-9 

Red Mauritius 

767 

37,360 

24 

Pimdia ..... 

290 

23,000 

1-2 

Ashy Mauritius 

219 

30,600 

0-G 
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In the following two years at the same station the examination^ of 
immunity was continued and it was found out that the superiority of 
Khari and SannabUle in tillering, placed them at an advantage over 
other varieties, though the difference in the degree of affection was 
not very marked. Again during the years 1912-13 and 1913-14 at 
Telinkheri station an experiment was started to find oi;t the percentage 
of cane affected by stem-borer, and the average number of canes per 
stool, which again showed that Khari and Say^vaMk are superior to 
the rest. 



1912-13. 

1013-14. 

Variety. 

Per cent, of 
attacked 
canes. 

1 

1 

No. of canes 
per stool. 

Percentage 
of attacked | 
canes. ; 

i 

No. of canca 
per stool. 

Khari 

1 

15 

i 

1 

1 20, 

Sannabille .... 

... 

10 


15i 

Lanji 

17-6 

8-5 

10 

' «■ 

Red Mauritius 

20-4 

0-0 j 

15 

5-0 

1 

Pundia .... 


4-2 , 

, 

I 30 

Ashy Mauritius 

8-0 

7-5 

12 j 

!! 6-0 


Although the percentages of attacked canes in the first two cases 
are not recorded, yet the experience is that these thin varieties are 
less susceptible to stem-borer. 

The time of the planting of canes is another factor which plays an 
important part in altering the extent of attack by stem-borer. Both 
thin and thick varieties of canes were studied in respect of this. The 
results of the experiments would appear to indicate that cane planted 
in October gives a much larger yield than that planted in February 
and March. When planted in October, it gets a good start before the 
hot weather sets in and the moths of the borers regain their normal 
activity after a spell of cold weather. Borer does all its damage betw^een 
February and June, but it does not attack cane appreciably when it is 
four to five feet high in February. As by early planting the damage 
appears to be reduced, the gain will be very great. 
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The result of planting at difierent dates is tabulated below both 
for thick and thin canes. 


Thick cajje. 


Thin cane. 

Time of plantiag. 

Number of 
canea per 
acre. 

Time of planting. 

Number of 
canea per 
acre. 

Ut October .... 

38,800 

25th December 

64,200 

1st November 

1 27,000 

25th January 

59,640 

1st December 

; 30,040 

25th February 

42.040 

] 6t January .... 

28,080 

25th March 

37,000 

Ibt Febniary .... 

26,080 



let March 

12,560 




The general belief which has long gained ground in the minds of 
cultivators that borers do considerable damage to thick canes during 
the hot weather is thus supported by the results of the experiments. 

The experiments conducted in the past years were devised simply 
to ascertain the damage caused by borer without paying any special 
attention to find out the species of borers. Moth borer (CMlo simplex) 
was considered to be the chief borer and references to it are often found 
in several inquiries and reports of cane cultivation . Later on the 
specimens, determined as Chile ^ were overhauled and were found to 
have comprised other genera and species associated with Chile simplex. 
In the Central Provinces till very recently three species of borers were 
known, viz., Chile simplex, a species of Sesamia and Scirpophaga 
xanthogastrella {aurijiua). But, consequent on the more definite 
determination of the species of borers, it was found necessary to con- 
duct a survey of cane-borers in order to ascertain the species involved, 
their probable distribution in different cane-growing tracts and their 
liking for any particular varieties of canes if there be any. With the 
above object in view an inquiry was conducted in the years 1919-20. 
During the inquiry the following varieties of canes were seen largely 
growing both at the experimental and the demonstration station : — 
Red Mauritius, Ashy Mauritius, Striped Mauritius, Packrang, 
Khari, Java 247, Sannahille, Dhawari (thick cane) Bungle (Thin 
white cane) Pomda, Yuba, Pundia, 

I gathered information regarding the time of planting sugarcane, 
percentage of damage caused by borers and varieties of canes planted 
from about forty difierent places in this Province. The time of planting 
ranges from November till March and percentage of afiectation by borer 
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varies from 1 and even less to as high as 50 to 75 ; the latter was often 
noticeable specially in thick canes. 

From the specimens of borers reared I found that there are five 
difierent species, m., Diatma auricilia, Emmdocera {Papua) dcpres- 
sella, ScirpopJiaga xanthogastrella {aurijfua), Sesamia umfomis and 
Sesaniia inferens, while Ckilo simplex, the long-known moth-borer of 
guftarcane, was not found occurring at all. These different species of 
borers were found attacking any variety of cane and therefore I could 
not fix upon any particular variety of cane as being a favourite food 
of any particular species of borer. I have pointed out above that I 
got samples from forty different places ; these however do not represent 
the sugarcane growing tract to a very wide extent, but can be considered 
to be a fairly representative collection. In the table below I have 
shown the distribution of the species of borers and in the next following 
damage, time of planting and variety of cane. 

I may here remark that the work on cane-borers done during the 
past years has not been very systematic and entirely satisfactory, but 
this is all that could be done by the very inadequately staffed section 
in this Province. The problem of cane-borer is worth tackling on more 
svsteniatic lines, particularly as the Agricultural Department is trying 
to spread cane cultivation. 


i 

Locality. 

Dialrcea 

auricilia 

Emmalocera 

(Papua) 

deprtssdla. 

Scirpophaga 

xanlkogas' 

irdla. 

Sesamia 

ififerem. 

Sesa7nia 

uniformis. 

Nagpur 

0 

X 

X 

0 

0 

Tharsa 

0 

X 

X 

X 

0 

Sindcwahi 

0 

0 

0 

X 

X 

Raipur 

0 

X 

X 

X 

0 

Bilaspur . 

1 t) 

X 

X 

X 

0 

Betul . . 


X 

X 

! X 

1 

X 

Jubbuipore 

0 

0 

0 

0 

0 

Waraseoni 

0 

X 

X 

i ^ 

! X 

Drug 

0 

X 

X 

0 

! X 

Hoshangabad . 

X 

X 

! X 

0 


Chandkhuri 

0 

0 

1 ^ 

X 

1 ^ 


0 8 hows presence, and X shows absence. 
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Statement showing locality ^ variety of cane, time of jphnting and probabk 
damage by borer. 






Time of planting. 

Percentage 

District 

LocaUtf. 


Variety of cane. 

losa by 
borer. 


Eiliapar . . 

BUaapnt . 


Java 247 

RAati . 

January 

1 

1 




Sanno^ifie 


1 

Btlpur 

Kumd . 


Dftaim . 

February 

10 



Aahy Mauritius 

IHddie of February 

5 




Striped Mauritius , 


5 


Mowa . 


Java 247 

Khari . 

January 

2 to J 


Barooda • 


Java 247 

First week of Febm- 

1 





a^J^ 





Rftari . 




Nakpnra 


Bvngle , 

Kod of J anuary . 

25 


Chandlcml 


Khari . . . 

Middle of January . 

20 






ratoon crop 


Jagcsac • 


Red JIauritius 

Last week of January 

40 


Tot 


Ashy Mauritius 

February 

70 

Kagpur 

Nagpur » 


PUTIMCfa 

January 

5 

Bh&ad&ra . 

Tharaa . 


Khari . 

February 

5 





November 

5 


Banor , 


Khari . 

1 

Chanda 

Sladewatd 


Rficrri . 

1 

November . . 

lt02 

Araelii . 


DAflim . 

Middle of February 

10 


Matang . 


Thick cane 

iBt week of March . 

5IJ 


Chlcha . 


>1 

i> • 

25 


Pendhrl . 



.• • 

25 


Tatra 


„ 

„ » 

25 

Jubbulpore 

Elchhai . 


Red Mauritius 

1 Jauuarv 

10 



Powrtdn ♦ 

1 . . 

HI 




Pachjang 

! . 

; January to March . 

10 


Adhartal 


Khari, Poundia and 

2 




Red Maiuitius, 

[ 



Hilaspura 


Khari . 

! Middle of February 

5 


Mahiajpur 


Pounda, Yuba and 
Red Mauritius. 

January 

5 to 10 


Kaiiahatipur 


Poinida 

! January 

10 

Balaghat . 

Waraseonl 


Java 247 

> Middle of January 

10 




Jfftart . 

) 


Hoahangabad 

Powerkhera 


Red Mauritius 

January , 

4 


Betul . 


Pachrang 

Red and Ashy Mau- 

February 

8 to 10 




ritius 




Betul Farm 


A?(t;nz?, Red and 

End of December . 

3 to 5. 


1 


Striped ilaiiritius 





l^^^JUAR STEM-BORERS (CHILO SIMPLEX AND SESAMI A 
INFERENS). 

By T. N. Jhaveri, L.Ag., Entomological Assistant, Bornhaij. 

These are the species which are principally responsible for so much 
deterioration of the monsoon crop of Sorghum in the Surat district. 
Of the two species, GMlo is mainly responsible fox attacking the crop 
in its seedling stage, on account of which the cultivators are required 
at times to resow their crops once or twice. In a normal year their 
depredations are not so severe. At that time if proper investigations 
are being made, one will notice a large number of “ Tachinid ” fly para- 
sites playing a very important part in controlling this pest ; but in the 
subsequent year of famine, it has been chiefly found that this borer- 
attack in the crop is very severe and the percentage of parasites is \ ery 
low in the beginning. That is, in the first two months of the crop, in 
July and August and at times in September, the attack of this borer 
is very severe, but later on in September the parasites begin to out- 
number the pest to such an extent that about the beginning of November 
this Ckilo appears to have been totally annihilated and hardly any 
caterpillars of the same are being found in the stalk. While this is 
going on, the other kind of borer, namely Sesama, begins to gain 
ground. It is rather slight in September but in October-November, 
it greatly increases and rests in the caterpillar stage in the months of 
December and January, depending upon the severity of winter. This 
second borer is not preyed upon and controlled by fly parasites and 
in winter this fly parasite does not breed. In summer, this second 
borer breeds in sprouted shoots coming out from the sides of jvar 
stumps remaining in the ground, 

Taking the above points of their lifehistory and habitat into consi- 
deration, the following measures w'ere tried for these pests : — 

1. The first measure that was being adopted in controlling the 
caterpillars of Chilo was the removal of affected plants of p ar with 
dead-hearts at the first and second thinnings of the crop. It is generally 
the practice in that part to make the sowdng thick in the beginning. 
When the crop has grown about a foot to a foot- and- a- half tall, the 
first thinning is given, wmich comes after a period of about three to four 
weeks from the date of sowdng and the second thinning is made tw'o 

( ) 
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to three weeks later. At these two occasions if all affected plants with 
dead-hearts are uprooted and burnt and wherever it is found that in 
doing so the rows become very gappy then, the shoots with dead-heart 
are cut back to the ground level and allowing the side shoots to grow 
up, the pest is very easily controlled at a very low extra cost and its 
further spread is too much checked. During the last monsoon this 
was being practised at Surat Government Farm. At that time the 
percentage of attack varied from 1 per cent, to 14 per cent, in the crop 
and no further treatment was given to the crop thereafter for this kind 
of borer. In the year 1913, about 17 acres of pfar were similarly 
treated and the cost of such a treatment came to about 0-3-9 per acre. 
In the year 1912, the attack of Ckilo borers was very severe and the 
removal of affected plants with dead-hearts was not rigidly followed 
in the beginning. So the pest ranged from 20 per cent, to 60 per cent, 
in some plots, on account of which several plots were grubbed up and 
resown. A plot of three acres in which the plants were attacked to 
an extent of 60 per cent, was given the following treatment : 

All affected shoots with dead-hearts were cut back to the ground 
level. In spite of that the caterpillars in a good many cases were found 
in the portion of the stump remaining in the ground which were also 
being picked and killed by means of a needle or thorn. The cost of 
such a treatment came to about Rs. 1-2-0 per acre. Later on the 
treated crop gave out very vigorous healthy shoots and in comparison 
with the resown and untreated plots, it yielded more in seed, kadbi 
and chaff, which will be seen from the figures given below : — 


Plot 

Xo. 

Crop. 

Yield per acre dt lbs. 

1 Grain. 

Kadbi. 

Chafi, 

336 

Perio Juar 

5001 

1,0041 

1941 

337 

Chafti Juar 

. . I 315£ 

5021 

112 

338 

Sholapuri Juar . 

. I 688 

1,184 

218 


From this it leads us to conclude that though timely treatment 
of the removal of affected plants at the time of t hinnin g was not prac- 
tised, however, it yielded more in comparison with other resown and 
untreated plots by cutting back the affected shoots with dead-hearts 
later on. 

2. Tachinid fly parasites also play a very important part in con- 
trolling this borer. In the beginning of the monsoon these flies are 




PROCEEDLVGS OF THE FOLRTH ENTOMOLOGICAL MEETING 


145 


hardly found but later on they multiply and in October and Na\ en>l)er 
they increase to such an extent that this borer is totally annihilated and 
hardly any Chilo caterpillars are found in the stem. In the year lid 9. 
owing to late rains, the sowing of the crop was delayed so the percentage 
of borer attack in the crop about the middle of August varied from 
•25 per ceut. to 1 per cent, which increased up to 47 per cent in some 
plots about the middle of September, At that time tlie Tacliiniil 11 
parasites were not sitting silent. Tlicy w'ere also trying their utmost 
to beat the borer down and on calculating the percentage of the para* 
sites to that of borers, it was found to be about 10 per cent, at tliat 
time, which increased up to 70 per cent, in the middle of October, whicli 
was calculated by actually splitting open the affected stems and taking 
the proportion of borers to that of the parasites. In this way, in the 
later stages of the crop thi.s borer is very effectively checked by these 
parasites. Trials w^ere made to rear and breed out these fly parasites 
on a large scale in the insect ary, and for that proper arrangements 
were made to feed the adult flies artificialiy on sugary juice ; but I have 
not yet succeeded to make them lay eggs on their hosts in a rearing 
cage, for which further trials are in progress. Another difficulty about 
the breeding of these flies is that they cannot be reared and bred out 
in winter in the insectary as well as in the field. 

Regarding the other borer, Sesamia, the caterpillars of which begin 
to appear in the more advanced stage of the crop, it does not kill the 
plant outright like the first, though several of them are found in one 
stalk ; however, it helps to decrease the yield of grain in ear-licads by 
making them small and bunchy at times. It usually begins from 
September and breeds on till the crop is being harvested, then it goes 
in the offshoots given out from stumps remaining in the ground where 
it breeds even in summer. During the severe cold of winter it hiber* 
nates in the caterpillar stage in stalks. For tackling them nothing could 
be done till the crop is being harvested, then the remaining stalks and 
stumps in the ground could be dug out and burnt or .split up and 
chaffed . 

There is one Braconid parasite w^hich preys upon these caterpillars, 
but it is not so prolific and efficient as the Tachinid ; so the best way of 
controlling this borer'is by the immediate removal of stumps remaining 
in the ground after the harvest and burning them to put a stop to the 
further breeding of the pest. Further, on examining the harvested 
stalks of Borghum, it was observed that in the last month these stalks 
were found to contain the Sesamia borer, attack varjdng from 7 per 
cent, to 30 per cent. 
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If therefore these stalks which are dried and being stored as fodder 
for cattle in summer and the following monsoon and which contain 
so much percentage of borers ^n the hibernating state at present are 
chaffed by power or hand- machines, there is every probability of des- 
troying most of these borers. 


Mr. Fletcbfii* Many of the names of these horers are still very uncertain. We 

can discriminate the larvse and the pup* fairly easily, but the deter- 
mination and nomenclature of the adults cannot be taken up until we 
get definitely named material. I was hoping to get this done when 
I attended the Entomological Conference in London, to which, as you 
know, I was prevented from going. About six years ago we sent 
material to Sir George Hampson for determination but his descriptions 
are difficult to apply to particular forms in many cases. 

The subject of cane-borers is a very important one. The Sugar 
Committee was brought into existence through the very great shortage 
and consequent high price of sugar. The total damage done by borers 
to sugarcane is enormous. In the evidence which I gave before the 
Committee at Simla I estimated it at Rs. 300,000,000. When our staff 
is extended I hope to place at least one expert entirely on this work. 

Mr. Subramaniam. Mr. Ghosh in his paper mentioned that Diatrwa attacked the canes 
in early stages of its growth only, but in Mysore I have found larvae 
of Diatrm attacking mature tops at the time of harvesting. 

Mr, Ghosh, It would be useful if you would send in specimens to Pusa for examina- 

tion, as very little is known at present regarding cane-borers in Southern 
India. 


Mr. Ingtis. 
Mr. Ghosh. 
Mr, Ballard, 


Are any kinds of cane immune ? 

No ; hut thin varieties of cane are less attacked than the thick ones. 
Regarding the percentage of attack in paddy, experiments are pro- 
ceeding to determine this, for I think it is usually much exaggerated. 
I was told by a Farm Manager of a GO per cent, attack of SaJicenohiiis 
bipunctifer ; an actual count over a hundred acres showed 4 to 5 per 
cent. At Coimbatore on paddy in the Farm, I asked the Manager to 
estimate the damage by borers and he placed it at 25 per cent. ; on a 
count over half-an-acre, this proved to be 0*4 to 0*7 per cent. 

Scolytids are potential pests of cane. I have found one attacking 
cunibiL It has not been recorded before. 

In Konkan I noticed in each plot of a 20-acre field damage of more 
than 70 per cent, due to Schoembiiis. 

Mr. Subramaniam. I should like to know if the damage by Pachydiplosis oryzee occurs 
year after year ^ 


Mr. Desbpande, 
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No ; we get it once every third or fourth year. jlr, Deihptnda. 

It would be of very great practical interest to know the causes of Fletcher, 
such fluctuation in the amount of damage done ; information on this 
subject might throw a good deal of light on the question of control. 

Possibly it is due to relative abundance of parasites. 

As to Cecidomyiads, there is one plot which I have observed to be Mr, Desbpande 
badly attacked year after year. 

We are starting a special sub-station at Samalkota to study Rice Mr, Ballard 
problems. 



17.-PRELIMINARY NOTE ON WINTER SPRAYING AGAINST 
MANGO HOPPER (IDIOCERUS SPP.), VERNACULAR NAME 
TELA. 


Bij M. Afzal Husain, M.A. (Cantab.), Govermnent Entomologist, Punjab, 
and Hem Singh Pruthi, M.Sc., Assistant Professor of Entomology, 
Punjab. 

Idiocerus, the notorious and serious pest of mango inflorescence, 
occurs everywhere in the mango-growing tracts of the Punjab. It is 
especially abundant in the districts of Hoshiarpur, Gurdaspur and 
Lahore. The species that are commonly met with in the Punjab are 
1. atlcinsoni [British India Fauna, Rhynchola, Vol. IV, p. 186) and another 
smaller species that most resembles I. dypealis. The identification of 
1. atki7isoni was very kindly verified by the Director, Imperial Bureau 
of Entomology, London. 

Amount of damage. The amount of damage that this pest causes to 
the Province can be estimated from the fact that a garden near Shalamai, 
Lahore, which used to bring to its owner some Rs. 6,000 per annum, has, 
since 1912, when Tela began its ravages, steadily gone down in its ])ro- 
ductivity, year after year, and during the last three or four years it has. 
not produced even a hundred ripe fruits, and this in spite of the fact that 
it has been flowering profusely every year. This garden covers only 13 
acres of land, and the loss incurred annually is about Rs. 0,000. In 
Gurdaspur district, a mango garden may sometimes extend over eight 
miles, and on the whole, nearly half of the cultivated land is under this 
fruit. In the Hoshiarpur district alone, there are over 14,932 acres of 
land under mango- orchards, and this fruit is the principal source of 
income of the people. About this district, Montgomery, in his Settle- 
ment Report (1883) says : — “ when mango fruit fails, there is loss to the 
district of two lacs of rupees.” In Lahore district also there are many 
big mango gardens which sufier every year from the attack of Teh. It 
is thus not difficult to realize that this pest is causing an immense loss 
to the Province. 

Nature of damage. Hoppers that survive the preceding winter, 
move out in the beginning of the spring, from under the bark, and cluster 
on the floral buds, where they remain sucking the sap during the growth 
of the inflorescence. The female starts laying eggs when the blossom 
heads appear, i.e., about the second or third week of February. The 
nymphs are met with, for the first time, in the beginning of March. They 

( 149 ) 
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moult five times during tlieir life and reach the adult stage in about 
18-20 days. Most probably there is qnly a single generation in a year and 
the hoppers spend eleven months of their life as adults and it is as such 
that they hibernate. 

It is in the nymphal stage that the hoppers are most injurious to the 
flovrera. The nymphs, which are in enormous numbers, are found 
clustering on the inflorescence. They suck the sap with the result that 
the flowers shrivel, turn brown and ultimately fall off. Tlie attacked 
inflorescence has a blighted look and in case of severe attacks, can be 
noticed as such from a great distance. It seems likely that Honey 
(lew ” falling from the higher flowers on the blossoms below, does some 
damage to the flowers and probably renders pollination diflicult. 

The old gardens fall a special victim to this pest and the attack is 
all the more severe wlien the trees are very closely grown. Trees near 
the borders are generally less infested than rhose situated in tlie interior. 
In .short, old dark and dense gardens, in regions having a li ot and a slightly 
moist climate, afiord a good breeding place for the hoppers. 

Habits, Soon after attaining maturity, the hoppers leave the blos- 
soms and move to the trunks. During tlie summer they coiigiegatc 
in large numbers on the lower surfaces of the basal horizontal branches 
of the trees and are found mainly in this portion between 9 A.jr., and 
5 p.M. Only a few of them remain on the leaves during this time of the 
day. But in the mornings and evenings the case is reversed ; they are 
more on the underside of the leaves than elsewhere. In tliis Reason, 
even during the earliest hours of the day, the hoppers are very active 
and the mere bringing of the hand near them, however gently, will make 
them hop off. 

In winter they are very inert and expose themselves very little to 
the external cool air. They hide under the bark, lie concealed in the 
crevices of the stems or find shelter between such leaves as are webbed 
together by spiders. Winter seems to effect them adversely, as at the 
end of this season their number is greatly reduced. 

Control It is clear, from what has been described previously, that 
the breeding season of the hoppers does not precede or follow, but coin- 
cides with the flowering season of the mango trees. An attempt to 
spray the plants in the spring when the pest in its nymphal stage, is 
likely to do more harm than good, because there is every chance of killing 
the flowers along with the insects. The opened mango flow’ers are so 
delicate that they cannot stand a forcible spi’ay even of warm water. 
With this in view we tried winter sprays, but we found that after 1 0 a.m. 
the hoppers were too active to receive a sufficient shower of insecticide 
to kill theni. It was, therefore, thought advisable to hit them when 

L 
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they were more sluggish. On visiting a garden early in the morning 
at G A.M., in the middle of Deccmhcr, when the weather is sufficiently 
cold in the Piinjah, the hoppers were found quite inactive, hiding behind 
the harh and reluctant to hop off even when disturbed with the end of a 
pencil. Spraying operations were at once commenced and some 
400 trees were taken in hand for experiment. The trees were sprayed 
for only about three hours every day (G a.m. to 9-30 a.m.). 

Various insecticides, such as Eesin wash, Fishoil Resin soap, 
MacdougaVs fluid, Sanitary fluid, Soap, Crude oil emulsion, Tobacco 
decoction, and Phenol were tried one after the other, and it was found 
that an insecticide having Resin or some other sticky substance as one 
of its constituents was more eSective, because it made the sluggish 
hoppers stick to the plants. 

Resin wash was tried (3 seers in 30 gallons of water). Plants were 
visited five hours after the spray, and insects were found stuck to the 
tree trunks, some dead, but many still kicking and moving their legs. 
This showed that Resin by itself did not kill them. It was therefore 
proposed to mix a strong contact poison with resin and the following 
were tried : — 

Sanitary fluid, Tobacco decoction, Crude oil emulsion, Solignum, 
and Soap. As is evident from the examination of detailed observations 
given below, Resin and Solignum or Resin and Crude oil emulsion, proved 
very effective; the former being cheaper was given preference. It must 
be remarked that pure Resin is not so sticky as crude Resin, hence the 
latter was used. To dissolve Resin in water, the addition of a small 
amount of crude oil was essential. 

The following are proportions of the different constituents of the 
insecticides used ; — 


Resin 2 soers 
Sodft 1 Bcer 
J^olignum 2 Beers 
Water 25 gallons 


Resin 2 seew 
Soda 1 seer I 

or Cnide oil 4 \ 

Solijrnmn 2 scera [ 
Water 25 g.allons J 


or 


2 seera of Crude Oil 
Emulsion, 


The trees under experiment were 60 years old, and in height varied 
between 25-30 feet. On an average ten gallons of insecticide were 
required for one tree. The cost of the insecticide was 0-6-0 for Resin 
and Solignum and a little more for Resin and Crude Oil. 

The garden under experiment is notorious for being the most heavily 
attacked mango-orchard near Lahore. It is to bear fruits next summer, 
but the effect of the winter spraying was evident from the number oi 
dead hoppers that were seen a short time after a spraying operation. 
To get an idea of the numbers killed, counts were made and the hoppeis 
seen* within a definite period of time, dead or living, were recorded. The 
results of these counts are given below 
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Condudon. We have been able to give only one thorough spray 
to the trees this year. There were many difficulties as regards supp y 
of water, a thing mostly needed for our operations. The oimer of the 
garden was absolutely indifierent. The trees were ve^ tall and the 
Graving machine at our disposal was the ordinary Four-oaks Ime 
^sW machine. With a power sprayer that is expected soon, we 
hope to achieve better results. 

As is shown in the accompanying table, we killed 56-92 per cent, 
of the hoppers, in one spraying, but a number escaped. We are, however, 
inclined to lieliove that two thorough sprayings mmst be given m order 
to exterminate the pest totally. Tim first in the beginning of December. 
Th« second in the middle of .lanuary ; it there is need a third migh be 
^iven in the second week of February but not later. Spraying should hr 
Lne during the mornings only, when the temperature is so low that the 
hoppers arc inactive and do not fly much. 



( 1S3 ) 





18.-N0TES ON NAT ADA NABARIA, MOORE. 


By E. Ballarp, B.A., F.E.S., Government Entomologist, Madras, and 

Rao Sahib Y. Ramaohanpra Rao, M.A., F.E.S., Eniomo- 

logisti Madras. 

(Plate XXVI). 

Foodplant — PitJiecolobium dulce', ColTce. 

While sorting and arranging the cage slips from the Insectaiy, I 
came across the following notes on the lifehi story of Natada- nararia. 
Our attention was called to this insect by the fact that the larvoe were 
defoliating a hedge {Pithecolobiim dulce) which surrounded the Gas 
Works on the College Estate. 

As it was to the sesthetic interest of the community that the hedge 
should be saved more important problems were for the moment set aside 
and our attention concentrated on this Limacodid. 

In the Fauna of India, Vol. I, p. 382, Sir George Hampson gives the 
following description of the adult : — 

Pale brownish ochreous. Fore wing with basal two thirds redder 
and bordered outwardly by a dark brown somewhat diffuse 
curved line. 

“ The form ‘‘ signata ” from Ceylon has the fore wing more or less 
suffused with brown, sometimes with a conspicuous black dot at end 
of cell ” Exp. 12-20, 22 mm. 

He gives the following localities : — 

Dhamisala, Mhow, Nilgiris, Ceylon. 

Egg. Pale yellow, elliptical, flat, resembling a young Lecanium, 
1'25 mia., laid singly on both sides of the leaves and on the sides of cage. 

Number laid. Female in cage A laid 158 (15th January 1914) ; she 
wag then put into ‘‘ B ’’ and laid 21 more, transferred to ‘‘ E ” and laid 
20 more, transferred to ‘ F ’’ and laid no more and died, i.e., between 
dates 14th-15th January 1914 and 17th-18th January 1914 she laid 
158 plus 20 plus 21—199, 

Another in cage C, 16th-17th January 1914, laid 73. 

Transferred to “ D morning of 20th January 1914, found dead, 
having laid 8 more eggs ; 73 plus 8 equal to 81, 

Cage X. 17th January 1914, moths in cop. put in. 

( 163 ) 
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17th- 18th January 1914. Laid 18 eggs. Male removed, transferred 
toY. 

18th-19th January 1914 laid 14 eggs. Transfened toZ. Mornintr 
of 20th found dead. Total 32 eggs. 

Moths which emerged 19th January 1914, on 20th January 191 j 
were put into 4 cages. 17 eggs were laid including a chain of 9 attached 
to a dead moth. By 24th all moths were dead. 

Cage 6. A pair put in 21st January 1914 and on 21st-22nd January 
1914, 3 chains of eggs were laid with hairs adhering, 56 eggs in all. Moths 
were transferred to cage 7. By 23rd January 1914, 53 eggs were laid 
and male was dead. Female transferred and laid 48 eggs. Female 
transferred, laid 12 more. Female transferred, 2 more (26th January 
1914), 28th January 1914, 2 more. 29th January 1914 moth found dead 
i.e.y between 21st January 1914 and 29th January 1914, laid 153. Time 
taken to hatch : — 

Eggs laid 15th-16th January 1914 hatched out by 8-30 A.M., on 
morning 2 1st January 1914, remainder of these had hatched by 22ud 
January 1914, 5 0 days. 

Eggs laid on night 16th-17th January 1914, some hatched 21st 
January 1914, others 22nd January 1914 ; 4 io 5 days. 

Eggs laid on night 17th- 18th January 1914 hatched 23rd January 
1914, 5 days. 

Cage X, eggs laid on night 17th- 18th January 1914 hatched 23Td 
January 1914 am. 5 days. 

Cage 7, eggs laid on night 18th'19th January 1914, hatched 24tli 
January 1914 am. 5 days. 

Short description of egg (Plate XXVI, Fig. 1) Egg has been already 
described as a flattened scale-like object, pale yellow in colour. On tlie 
2nd day the yolk appears to be concentrated at the sides of the egg 
and a clear kidney-shaped space appears in the middle. 

3rd day this space is larger, yolk is more concentiacted, embryo 
is seen clearly. 

4th day, red patch appears at the end of the embryo and the edges 
of the clear area are becoming opaque. 

5th day. Two dark eye like spots appeared, behind these an oblique 
red brown patch ; the red patch has deepened and forms a semu 
circular band at one pole. 

Larva, just hatched, rather less than 1 mm. in length. Colour yellow 
brown with two red brown stripes on dorsal surface of lY, V, VI, 
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segments. Larva is beset with spiuiferous processes placed in four 
rows, 2 lateral, 2 subdorsal. The spines arc bihd at the tip. The head 
is hidden by the projecting prothoracic shield and the anterior spines. 
It is strongly mandibulate and has singularly large legs. Prolet^s 
absent and replaced by the foot typical of Limacodids. (Tiate XXVI, 
Fig. 2). 

Larval life. After first moult which takes place in 48 hours from 
the time of hatching the larva is 1*4 mm. in length. The colour bands 
have deepened and concentrated. Spiniferous tubercle.^ are a quite 
different shape. Central spine is not bifid and there are two circles of 
strong dark spines surrounding base of central spine. 

In another 48 hours larva moults again. It is now 2-2 mm. long. 
Colour is greener, dorso-lateral colour band deeper in colour and more 
concentrated. 

Next moult (48 hours) length 8 mm. Dorsal spinileious tubercle.s 
are white with black spines. First tliree lateral spines white, tubercles 
black, anal tubercles have black spines, others colourless. 

When 5-5 mm. in length body is green above with dorsal stripe of 
anterior | greenish bordered by pink and yellow streak, post. 5 purplish 
bordered by yellow, this is constricted in two places by tiie yellow encro- 
aching upon the purple dividing it into 3 parts. Tubercles have several 
rows of spines ; terminal spines long and white (pale) 3 anterior tubercles 
darker. 

Full-grown larva, 8-11 mm. in length. 

General ground colour apple green. 3 anterior spiniferous processes 
rose colour or, and more usually, bright crimson. 

Running fore and aft a pair of bright yellow streaks placed latero-dors* 
aliy along the bases of the latero- dorsal rows of processes placed betweeu 
the two rows of later o-doxsal processes are three lozengc-.shaped 
patches of bright crimson between segments 1 and III, V, VI, and on 
Vll. Lozenges are separated by green, or by dilations of the yellow 
streaks. There is faint mid-doiusal narrow yellow streak. This is the 
average typical specimen. 

In some the crimson patch occupies the greater part of the mid- 
dorsal area — the three lozenges forming one stripe and extending for- 
ward along the yellow streaks and enclosing a median green patch joining 
with the red of the anterior tubercles. In others again the two posterior 
lozenges coalesce, leaving the anterior one separate. Again, two red 
spots mark the position which should have been held by the lozenges, 
the remainder of the space being green. Finally, some show no trace of 
red lozenge-shaped patches ; the larva is entirely green except for a pair 
of latero-dorsal yellow stripes. 
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The cocoon is spherical and kept in place between the leaflets by a 
tangle of silk threads. 

The pupa is 6 mm. in length, stout and roughly oval. Eyes are 
prominent, wing rudiments plainly seen and extending to eighth 
abdominal segment. They are separated medianally by leg rudiments. 
Between eyes is a broaden ad cross ridge of chitin. Posterior end 
is blunt and 

The moth has already been described. It possesses the rather quaint 
habit of sitting up like a ‘‘ begging dog.” 

One unfertilized moth lived in laboratory, 21st-25th January 1914 ; 
fertilized moths lived from 4 to 9 days. The average life appeared to be 
5 days but this was under Insectary conditions and not the actual life 
in nature. 

Ckiracteristic UfeMstory, Notes. 

Eggs laid 7th-8th March 1914. 

Hatched, 11th- 12th March 1914. Spines bifid at tip ; larvae did not 
feed, bad appearance to naked eye of transparent ovoid bodies with 
purplish nucleus {-S ram.). 

1st moult, 12tli-13th March 1914. By 11 a.m., in most cases. Period 
12-14 larvie were feeding on the parenchyma and leaving veins (M 
mm.). 

2nd moult, 17th- 18th March 1914. One moulted before others and 
was feeding on 1 8th morning. 

20th both larvse feeding on parenchyma by 11 A.M., on 2l3t both 
were about to moult (2-2 mm,). 

3rd moult, 21st-22nd March 1914. Moulted and feeding by morning 
of 22nd March 1914 ; length 3-2 mm. 

4th moult, 24th-25th March 1914. 

24th March 1914, one was about to moult. 

25th March 1914, other about to moult. 

5th moult, 30th-31st March 1914. One larva died. Survivor was 
of the green variety with only very faint pink colouration. 

8th April 1914. Found to have pupated. 

20th-21st April 1914. Moth emerged. 

Total length of life from egg to moth, 44 days. 

Total life from egg to pupa, 31 days. 

Other egg period very constant at 4 days. 

Larval life, 31 days. 

Pupal periods, 14 to 16 days. 

This may be taken as typical, others showed aa above. The larva 
is parasitized by an unnamed Braconid. 





Fig. 2.-1. parasitic iarv. which raduf" Xs» ", 

KicropUtiH sp. 




rig. 1.— Process of spinning of cocoons by the larva ; i, mature 
* through skin of host ; 2, larva commencing to spin its cocoon , 3, "S 
continued ; 4, upper half of cocoon finished ; 5, the larva turmi^ around 
and finishing off the second half of the cocoon ; 6, cocoon completed. 

MicropUtii^ sp. 


19.^N0TE on a BRACONID P.1RASITE OF AGROTIS YPSILON. 
(Plates XXVII-XXVlil). 


By H. E. Dutt, B.A., M.Sc.A. (Cornell), Officiating Economic Botanist , 
Bihar and Orissa. 

Agrotis ypsibn, Rott., which is a very serious pest of the Rabi crops 
in some of the chaur lands in the Province of Bihar and Orissa, has 
several parasites, none of which under natural conditions can keep 
the pest under control, on account of the adverse conditions obtaining 
in the areas concerned. Of these, the most common is a Braconid, 
probably a Microgaster sp., which is much in evidence in the destructive 
second brood of the caterpillar pest, when it is too late to be of any 
real benefit to the crop, since by the time an aliccted brood of caterpillars 
succumbs to the attack of the parasite the damage to the crop has 
already been done. For the last two years a considerable amount of 
work has been done on this parasite, in the Insectary at Sabour, with 
a view to finding out if it is possible to utilise it as a means of control of 
the cater pillar pest. The parasite has not been identified yet but the 
Imperial Entomologist has kindly undertaken to get it named correctly. 
A short summary of the work is given below : — 

I. Life History of (he parasite. 

Eggs. The eggs are cylindrical and elongated with the two ends 
round and slightly curved in the middle [Plate XXVII Fig. ^(^)]. They 
are extremely small, not visible without the help of a lens or microscope 
and are laid just under the skin of very young host caterpillars. The 
eggs are laid on any part of the hosPs body but generally on the dorsal 
side of the last segment of the thorax or first few segments of the abdomen. 
An adult female suddenly drops on the back of the host caterpillar and 
immediately commences to make the incision with the ovipositor. The 
host wriggles with pain and sometimes turns round and round but the 
parasite does not let go its hold. The number of eggs laid at a time by 
one female parasite has not been determined but under field conditions 
it is certain that one female lays eggs on more than one host. The egg 
content of a gravid female parasite has, on dissection, been found to be 
about 200 but the result of dissection of a large number of naturally 
parasitized caterpillars collected from the fields shows that the number 
parasite larvae in one host insect’s body varies from 20 to 60. Under 
( 157 ) 
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Insectary conditions, however, when one caterpillar was confined with 
several pairs of parasites, it has been found that as many as 400-500 
eggs may be laid on one host. But in cases like these the number of 
parasites is so disproportionately large that the caterpillars soon succumb 
to their attack and the grubs consequently die before coming to maturity. 
No such case has been recorded among naturally parasitized caterpillars 
where on account of their small number and consequence abundance of 
food supply they mature and come out to spin cocoons outside the body 
of the host. It has not been possible to determine the exact length of 
the egg stage as the eggs hatch inside the body of the host. It may be 
said here that egg laying is always done on very young host cater- 
pillars during the first and .second instars only. 

Ixirva. A full grown larva is 5-5 mm. long and 1*5 mm. wide, thickest 
at the middle narrowing to a point at the anterior end and bluntly 
rounded at the posterior where beyond the last abdominal segment there 
is an elongated oval pouch- like appendage about 1 mm. long with a con- 
striction in between it and the abdomen [Plate XXVII, Fig. 2 {^)]. 
There are fourteen segments in the body besides the pouch and the 
head is retractile. The colour of a young larva is milky white but as 
it grows the middle portion of the body becomes gradually darker until 
in the full grown stage it becomes very dark with the two sides opaque 
white. Within the body of the host they remain mainly confined in the 
abdominal area and as stated before they never mature if there are too 
many of them within one host. The factors determining the length of 
tills stage are temperature and humidity. In December and January the 
length of the egg and larval stages varies from 28 to 34 days in January 
and in February it has been found to be 25 days. But the gradually 
rising temperature in spring exerts its stimulating influence on its vital 
functions and reduces the period to 17 days in March and still further to 
12 days in April. 

Pupa. When a larva matures it punctures the skin of the host and 
gradually makes its way out until the skin round the aperture sits as a 
collar on the constriction between the abdomen and the pouch of the 
emerging larva and it is held firmly in position so as to be able to spin 
its cocoon. Then it commences to spin small loops just in front of the 
head, by moving it in different directions and gradually extends it, over 
the head, backwards and sideways until the anterior half of the body 
is covered with the half formed cocoon [Plate XXVII, Fig. 1 {*)]. The 
larva then stops spinning and continues to wriggle and twitch its body 
until the pouch is extracted out, which by this time is reduced to half 
its original size. It then turns completely round, i.e., the posterior cud 
is thrust into the half-formed cocoon and the head is brought towards 
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the body of the host. It then bends its liead upwards and begins 
spinning again at the unfinished end until the sooond lialf is coiiiiileted 
when It has an elongated oval shape with the anterior end more pointed 
than the Other. [Plate XXVII, Pig. 1 («)]. The cocoons are formed 
side by side m a compact mass and rest loosely on the body of the 
host, which by this time is reduced to about' half its orihnnl si/e 
[Plate XXVII, Fig. 2 (i)]. The host becomes motionless a; .soon a"' 
(he latvse wthm commence to make their wav out, and by the time 
the cocoons are finished, about 12 hour.s, it dio.s. The length of the 
pupal stage varies comsiderably at different season, s of 1hc''ycar In 
November it varies from 9 to 12 day.s, in December It is 17 davs in 
January and February 11 days and in March 8 days Towards the’end 
of March or early in April, when tlio temperature rises comsidorabiy and 
lelativo humidity falls, the gnib.s y ithiii u-.stivate and they 'come 
out as adults in autumn next under normal condition, s. In the 
hills, emergence from aistivating cocoons conmiences with the break of 
the South-west monsoon in June. An adult insect make.s its way out 
of the cocoon by cutting out a circular disc at one end wliich haiiys like 
a Jid. ^ 


Adult. There is no marked external cliaraeter liy wliich the male 
and female insects may be distinguished, except in the Icngtlns of the 
antenna; which in the male is somewhat longer than that of the female 
[Plate XXVII, Figs. 2 (2, 3)]. They become active within an hour 
after emergence from- cocoon and begin to pair. The length of the 
adult stage is about 3 to 4 days after which they die irrespective of 
whether egg laying has been done or not. As regards their selection of 
host insect a gravid female parasite lays eggs only on caterpillars of 
Agrotis ypsihn. Several attempts have been made to brood them on 
Tobacco caterpillar (Proifewti lilura) but always without succe, 5 s. 


II. Life cycle under field condilions. 

The adults first appear in the field presumably with the fir.st brood 
of host insect, i.e., in September or October when the flood water i.s about 
to drain away, but its presence is not noticed until it has passed through 
a few brood, 5 and attacked the destructive second brood of the cater- 
pillar pest. Among the first brood caterpillars it is only rarely that a 
parasitized one is found but in November and December the number 
of parasites increases so enormously that 50 to 70 per cent, of the late 
rood caterpillars are found to be affected . This high percentage of 
parasitization in the second brood of the caterpillar pest has no beneficial 
effect on the crop as when the caterpillars succumb to their attack the 
s-inage to the crop has already been done. The parasite remains active 
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up to February and March but with the rising temperature and gradually 
decreasing humidity their functional activity, which reaches its maximum 
in February and March, is reversed and the grubs after spinning the 
cocoons go into sestivation. The aestivating cocoons lie scattered all 
over the attacked area in large numbers but the majority of them are 
killed ofE by the adverse conditions obtaining in the chaur lands, viz,, 
extremely dry hot winds in April and May but submergence under flood 
water for about two months in the rains. It is only those few 
formed in favourable situations which survive through summer and the 
rains. The favourable spots are the deep cracks in the soil, with which 
the whole surface is interspersed, way up on the comparatively higher 
land bordering the flooded areas and beyond the flood water level. The 
moisture content of soil in such cracks at different depths was determined 
in May 1919 and was found to be 9*5 per cent, at a depth of 6 inches, 
16’6 per cent, at 12 inches and 21 -0 per cent, at 18 inches. Samples of 
soils were collected on a day when the temperature in shade was 108°F. 
relative humidity of the atmosphere varied from 10 to 20 at midday and 
there had been no rain during the previous IS days. As regards 
temperature it should be quite favourable at such depth as in high 
lands the difference between the temperature of soil at the first inch and 
at a depth of 18 inches is about 18°F. in May. The conditions at the 
bottom of the cracks are therefore favourable enough for keeping the 
cocoons alive but not for the development of the grubs within or for the 
emergence of the adults which require a much lower temperature. When 
therefore the caterpillar pest frst appears in the held under normal 
conditions in September or October the number of surviving parasites 
is far too low to be of any efiective use in controlling the first brood. 
With the appearance of the host insect however, they continue to have 
brood after brood until their number is sufficiently large in December to 
enable them to parasitize 70 per cent, of the enormously large destructive 
second brood of the caterpillar pest. 

III. Reactions to Tem^perature a7id Humidity. 

With a view to utilizing the parasite as a means of controlling Ike 
caterpillar pest, its reactions to temperature and humidity arc being 
studied in the Insectary at Sab our for the last two years. The object of 
the work has been to determine the factors controlling its aestivation and 
emergence definitely so as to be able to have in hand enough parasites, 
readily emerged, in September or October for liberation in the affected 
areas just when the first brood of the caterpillar pest is noticed there. 
Under ordinary conditions it is not possible to have a large number of 
adult parasites at that time as they cannot be reared through the summer 
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and the rains on account of the heat which is above the temperature of 
effective rearing of either the host or its parasite. It was therefore 
decided to try to control its aestivation and emergence if possible by 
artificially regulating the moisture and temperature conditions of its 
Burroundings. It may be said that as regards temperature there is for 
each insect (or animal) a certain degree of heat whicli is most favourable 
to its well being and obviously every rise or fall of temperature above or 
below this point must to a certain extent be injurious to it. It may 
be also taken as granted that the well being of an insect depends far more 
esscntinllv on the variations and extremes of tempera lure than on the 
absolute degree of heat. From the very freezing point, a rising tem- 
perature begins to exert its stimulating influence on the vital functions 
of every living thing up to a certain point when the fnnrtinns are at the 
hit^hest possible stress under the optimum temperature which of course is 
different in different animals. If the heat rises ab'i. o this optimum, 
the effects are reversed, the functional activity is more or less reduced, 
till at last a comatose condition is reached just precoiling the death of 
the organism, which ensues under too great heat. I'he same may be 
said to be practically the case Avith humidity. Its efl'ect on the speed 
of animal metabolism is extremely variable and difTerent insects have 
probably different optimum points of humidity. In many cases 
moist air is known to retard the development of while in others 

it seems to hasten it. From a large number of observations made on 
parasite cocoons under different temperature conditioii.s in the Insectary 
it has been seen that at about 80“F. (this is the mean of the 
maximum temperature for two weeks preceding the emergence 
from the cocoon) the functional activity of the pnrasite pupa is the 
greatest and the length of the pupal stage under such condition is 
5 days. If the temperature goes higher the grub Avithiu becomes 
dormant and if it falls below it the pupal period gradually 
lengthens out until at it is as long as 58 days. The relation 

between temperature and the length of pupal stage is shown in the 
graph. (Plate XXVIII), Uuiortunately it has not been found prac- 
ticable to maintain the mean of the maximum temperature at a point 
considerably below SS^'F. in which case it might have been possible to 
determine the lower temperature limit for the functional activity of the 
parasite. As regards the higher limit it has been seen that when the 
temperature is allowed to rise above the emergence of parasites 
from cocoons completely stops. This is clearly shown in the graph 
(Plate XXVIII), in which the curve representing the lengths of the pupal 
stages of a certain number of insect has been compared with that re- 
presenting the corresponding temperatures influencing the same. The 
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lieavy left hand vertical line represents the number of days (pupal 
stage) and the right hand one, temperature. This temperature is not 
absolute but is the mean of the maximum temperatures for 14 days 
previous to the emergence of the adult parasite, to which a cocoon has 
been exposed. The vertical lines A. B. C., etc., representing each one 
cocoon, have on them shown length.s of the pupal stages of the 
different cocoons and their corresponding temperature. It has further 
been seen that when the emergence stopped for some cocoons on 
account of the rise of temperature above 85°F. the functional activity 
of the pupa) may be revived even after two months, if they are 
again placed under favourable temperature conditions (f.e., below 
80'^F.). It shows that any rise of temperature above 80°F. if it is 
too high, only arrests the development temporarily, hut the vitality is 
not lost as it may again be revived by reintroducing the favourable 
conditions. Bo far, therefore, as temperature is concerned it has been 
found possible, by regulating it, to make the parasite pupsc or grubs 
emerge as adults, at any desired tune, provided of course due time allow- 
ance is given to the eestivating parasite by way of exposure to favour- 
able temperature conditions. Now it remains to find out how best it is 
possible to force the parasite cocoons to become dormant, i.e., to get into 
ficstivation. This may probably be accomplished by exposing them 
to continued low temperature much below 53°F. but since it is not 
economical to maintain it for several months, it has been found necessary 
to handle the problem by modifying humidity which is more easy to 
control than temperature. An experhnent on this line is at present being 
conducted but it has not been completed yet. From this experiment it 
was been seen that when a freshly formed cocoon is kept in a vessel 
maintaining a constant Relative Humidity of 5°, it becomes dormant. 
Adult insects emerged from a check lot of the same batch of cocoons iu 
15 days but the treated cocoons on being taken out of the vessel after two 
months were on examination found to be still living as healthy grubs 
within the cocoons in a dormant condition. Trials are at present being 
made to revive them and make them emerge as adults under favourable 
humid conditions. If this proves successful the problem of utilizing 
this parasite as a means of control will resolve itself into 

(1) Collection of parasite cocoons from the affected area in February 

and March when they are common there or to breed them 
out in the Insectary in large numbers in winter, when both 
the host and parasite are active and to enforce dormancy 
on them by placing them under proper dry conditions and 

(2) to make the adults emerge from the dormant cocoons in Septem- 

ber or October by exposing the whole lot of them, in due 
time, to favourable temperature conditions. 
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The second part of the work has already been done satisfactorilv 
und as regards the first a few more months work is necessary to come 
to a definite conclusion and if ajf satisfactory and definife a result is 
obtained in this case as in the first, it is hoped that it will be possible 
to control a very serious pest of the Province by a much cheaper and 
more effective method than has hitherto been employed. 


At Pusa we have been able to carry Agrolis ypsihn on through the Mr. Fletcher 
hot weather mto August. 

I mild not carry it through the summer. T tried all favoural)le Mr. H. L Dutt 
conditions. It is drier South of the Gauges than hTorth of it Our 
humidity goes down to 10-12 per cent. Pusa, I understand, does not 
go below 25 per cent. 

We tried experiments on prolonging the development of resfiim Mr. Beeson, 
longicorn larv* by desiccation and found that though wo could delay 
it for a few weeks, further delay resulted in death and wo could never 
postpone it until next ye<ar. Desiccation went on for several months 
during the resting period of the larvfr, which lo.st up to 7,u ucr cent, of 
water before they died. 

lATiere did you get the Shillong larvm of Aqrofia yjifdhn ? Mr. Fletcher. 

From potato on the farm at Upper Shillong. Mr, Gupta. 


I have never seen Agrolis ypsihn in Shillong. Were there any Mr. Fletcher, 
parasites on the specimens from Shillong ? 

These specimens were reared in the insretary and the adults proved Mr. H. h. Dutt. 

tohe A. ypsihn. There were no parasites on the Shillong larva;. 

In the Plains of Assam we get the caterpillars of A. ypsihn very Mr. Gupta, 
commonly and also the parasites. 

There are two Braconid parasites in Bihar. Which one do you get Mr. H. I. Dutt. 
in Assam ? 

The one with the white cocoon. 

The one with the brown cocoon is more common in Bihar. Mr. H. L. Dutt. 



20,^A PRELIMINARY LIST OF THE INSECT PESTS OF MESO^ 
POTAMIA. 

By Rao Sahib Y. Ramachandha Rao, M.A., F.E.S., Asmlavt Enlomo- 
loguiy Coimhtfore, 

Mesopotamia in its strict sense refers to the land between the two 
rivers, the Tigris and the Euphrates. The land under British occupa- 
tion at present and going under tlie name of Mesopotamia is the great 
low-lying plain stretching from the highlands of Kurdistan in the North 
to the shores of the Persian Oidf, and lying between the highlying Persian 
plateau on the East to the tableland of the Arabian Desert on the West. 
Geographically it consists of two distinct portions— a northern half 
extending down to a few miles north of the latitude of Baghdad and 
consisting of a region of undulating steppe land— covered with grasses 
and beautiful flowering shrubs in spring and dry during the rest of 
the year. It is known as “ A1 Jezirah^’ or the Island. The Southern 
known as “ Iraq Arabi” is a region of a dead level alluvial flat, stretching 
from above Baghdad down to the sea. Excepting the bauks of rivers 
and the neighbourhood of canals which are marked by groves of the Date 
Palm and clumps of Poplars, Iraq is absolutely devoid of trees a?id almost 
the only vegetation noticeable on this vast plain is the ubiquitous Camel- 
thorn (Agool, Ar.) and the “ Shoq ” (Prosoyis). Lower down, where the 
Tigris and Euphrates annually spread their overflowing waters over 
all the lowdying portions, the plain dissolves itself into a region 
of permanent marshes covered with rushes and tall grasses. The 
soil is a fine alluvium which is extremely fertile and stands in need of 
little else than the fertilising waters of the twin rivers to produce an 
abundant harvest. That the land was in ancient times intensely culti- 
vated and highly prosperous is beyond doubt, as is indeed fully testified 
by the ruined banks of ancient canals which seam the country in all 
directions and serve as the only landmarks in an indescribable waste 
as limitless as the sky. The marvellous And of the most ancient libraTV 
and inscriptions known to man written in the Cuneiform Script— the 
deciphering of which has been a romance in the history of archaeology— 
has disclosed to the world what a highly developed standard of civiliza- 
tion had been attained in the times of the ancient Babylonian and 
Assyrian Empires, Various Kings of Babylon have m their inscrip- 
tions commemorated the construction of numerous famous canals many 
of which may be recognized in there ruined condition even at the present 
( 164 ) 
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time. Mesopotamia has been referred to by various Greek and Roman 
writers as the granary of the world, indicating a highly developed type 
of cultivation, and even as late as the period of Harun-al-Rashid-the 
balmy days of the delightful Arabian Nights— the country appears to 
have been exce^ngly prosperous. Historians affirm that the tranS' 
formation of this delightful picture into the present scene of desolation 
is due to the inroad of hordes of barbarous Mongols under the Chieftain- 
ship of Hulagu who about 1230 A. D. swept through the land, plundorod 
the city of Baghdad and destroyed the canals, leading not only to the 
destruction of the cultivation but also to the inundation in succeeding 
years of high floods of large areas of land — now converted into permanent 
marshes. After several successive periods of anarchy, the land came 
under the subjection of Turkey, but partly due to the distance of this 
provmce from the capital and partly due to the general ineptitude of 
the Turk the development of the resources of this rich tract remained in 
abeyance. It is only recently since the British occupation that the 
question of the development of irrigation has begun to receive attention 
and, if political conditions allow of it, there is no reason why this 
province should not again attain to its ancient glories. 

Seasons. Mesopotamia lies really in the Temperate Zone, and 
enjoys a mHd winter resembling that of the South of Europe, but as it 
falls within the area of the rainless arid zone passing from the Sahara 
through Egypt and Arabia into Mongolia, it is subject to an excessively 
hot summer. There are four definitely defined seasons as in Europe : 
spring, summer, autumn and winter. In winter temperatures as low 
as 20°F. may be experienced while in the north near Mosul there is 
regu ar sno^all in winter. The scanty rain amounting to an average 

0 5 inches in the year is received in the winter months, the largest fall 
eing in March. There is a well-defined spring, most noticeable in the 

1 ort . The summer is practically rainless and is subject to hot desert 

and very high temperatures, reaching to 126°or more at Basrah, 
^^^cimate cools down in autumn which imperceptibly merges into 


Cultivation. Being mainly a rainless tract, it is very uncommon to 
fand crops raised solely by the help of rain, except in the extreme north 
near^ osul and the sub-montane tracts along the Persian Hills, where a 
eavier rainfall as well as snowfall is experienced. In these places wheat 
an arley are the crops mostly raised. In the rest of the country, 
^ ivation is entirely dependent on irrigation. Around Basrah the 
they'd water owing to the influence of 

® 1 ^ IS taken advantage of for irrigating the abundant Date groves, 
t e Euphrartes area and in the Diyalah River area around Baqubah, 


M 



166 PKOCEEDINGS OP THE FOTJBTH ENTOMOLOGICAL MEETING 

there is a regular system oi canals leadii^ water from the rivers to the 
cultivated areas. In addition to these, there are at various points along 
both the rivers certain canals in which water is available only in seasons 
of high flood which occurs regularly in April-May. In Sub-montane 
tracts springs rising in mountain-sides are exploited for raising various 
crops. The most usual means of inigation is however, the water-lift-^ 
either the Persian Wheel or the Mhote driven by ponies (Ar. Chervd), or 
the pumps driven by Oil-engines. Owing to its dependence on river 
water, it will thus be seen that, except in the case of the regular irrigation 
canals, cultivation is confined mostly to the riverbanks. 

The most predominant element of Mesopotamian Agriculture is the 
culture of the Date Palm. The Date Palm forms the wealth of the 
Arab and is a dearly cherished object r^arded almost as one of hi« 
children. The continuous belt of Date forest extending from the 
mouth of the Shatt-al-Arab for a distance of nearly 90 miles up the river 
up to very near Kurnah, is unrivalled in the world both in extent and 
quality. In addition to the Basrah area, there are numerous patches of 
Date cultivation both along the Euphrates and the Tigris and in numerous 
isolated localities like M'endali and Bedrah, The Date Palm does not 
flourish further than 50 or 60 miles north of Baghdad owing to the 
occurrence of heavy frosts. Next to the Date is wheat and barley 
which are the staple grains of the land. Paddy is grown under canal 
irrigation and in marshy situations near the Basrah area, while in favour- 
able situations like B'aqubah large areas of fruit-trees are noticeable, 
the chief fruits being Apricots, Peaches, Nectarines, Pomegranates, 
Figs and Grapes. In the neighbourhood of large towns immense quan- 
tities of vegetables are grown for the supply of the local markets, the 
chief vegetables being turnips, cabbages, cauliflower and beet in winter 
and ladyfingers, brinjals, cucumbers, radish and beans in summer. Of 
late the activities of the Agricultural Department have demonstrated 
the great possibilities of cotton as an industeial crop in Mesopotamia. 

Insects in MesopoUimia. Contrary to the generally accepted view, 
insects are by no means scarce in Mesopotamia. In summer, however, 
owing to the extreme heat, several of the insects are in a state of aestiva- 
tion, while the extreme rigours of the winter frosts compel many other 
insects to undergo a state of hibernation. The advent of the spring, 
however, is an occasion for a very remarkable outburst of life. Butter- 
flies are seen fluttering in the emerald green fields, varieties of rosechafers 
are noticeable on flowers, and the hum of the bees is everywhere in the 
air, while the abundance of nocturnal insects that crowd around the dinner 
table at night and persist in committing suicide in vMious viands mahe^ 
life a burden in the spring months, Hie gMi^al charact^ of the insect 
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fauna appears to be Patearctic and of the south Mediterranean type 
A general collection of insect was made as far as time permitted, and is of 
course by no means exhaustive and the non-availability of literature in 
general and on the Mesopotamia fauna in particular placed me in the 
position of a man groping in the dark. 

Insect-fesls of Mesopotamia. It may perhaps be readily conceded 
that a single year cannot be considered to be a period long enough to 
make an exhaustive study of the insect pests of any province. The 
task was especially difficult in a country which was at best just beginnint^ 
to get settled and was before long unfortunately in the throes of an 
internal rebeUion. As falls to the share of pioneer workers, there was' a 
scarcity of apparatus in the earlier part of the period, and throughout 
a lack of of help in routine work. I trust the above adverse circum- 
.stances may be held to be sufficient excuse for the imperfect nature of 
many of my observations. 

A certain amount of entomological work of economic interest was 
found to have been done previous to my arrival in Mesopotamia Mr 
(then Captain) P. A. Buxton of the E.A.M.C., had been deputed to 
report on a disease of the Date Palm causing a good percentage of young 
fruits to dry up and drop off. His observations were published as a 
Bulletin of the Agricultural Department, Me,sopotamia, in 1919. These 
have reappeared in a modified form in a recent number of the Bulletin 
of Entomological Eesearch. In addition to the pests on Date, he has 
.ihso worked on a Lymantriad pest on Figs and certain other injurious 
insects on crops. Major C. E. Winshurst, who was Government Rntomo- 
i^ist at Baghdad till May 1920, had made various observations which 
ia\e been incorporated in the Annual.Report of the Agricultural Depart- 
meiit for the year 1919-1920. I am indebted to these two authors for 
information regarding several of the pests. 

The following is a list of pests found on the various crops either 

ected by me personally or reported officially from the various 
P^arts of the country. It is greatly to be regretted that, as many of 
tfie insects belong to a type of fauna different from the Indian, the 
major number cannot be identified with any certainty even with the help 
"I the large collections at Pusa. 

isth Mesopotamia 

' e Hashaf Moth ; young fruits arc bored into by a small caterpillar, 

ac down ultimately. The loss 

^^cor ng to Buxton may be as much as 50 per cent. Buxton refers to 
» pest as a Gdechiad, but he did not rear the moth.' Specimens of 

M 2 
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moths reared and brought here with me are pronounced by the Imperial 
Entomologist to belong to the Family Cosmopterygidao* 

2. The stem Longicern : ^‘Chernih” (Arabic), This Longicorn emerges 
in June- July and lays eggs under the leaf-bases or in cracks in the stem. 
The grub bores into the leaf-bases and into the stem and when present in 
large numbers, the tree is weakened and is liable to break in high winds. 
This is wrongly identified by Popenoe as RJiynckophorusj which does 
not occur in Iraq. 

3. Or^/c^es ekgans ; Khun~fasanah ” (Ax.) : This beetle is smaller 
than 0. rhinoceros and can be easily differentiated. It bores into the 
shoots of Palms and has also the habit of breeding on the tops of palms, 
the grubs being found boring into the stalks of developing fruits, 

4. Date Fidgorid : Man-en-nakhl ” (Ar.). This small bug breeds 
in large numbers on the Date Palm, the young ones feeding on the fronds 
and excreting lar^e quantities of honeydew. There are two generations 
in the year. 

5. The Date Mite : OUgonychus sm'pleXy according to Buxton : The 
mite spins large webs over clusters of developing fruits and prevents 
them'from ripening, 

6. Scale Insects : There are three Scales noticed on Dates, which 
are found in fairly good numbers both on young and old plants, but do not 
seriously affect the health of the palms as reported in cases of imported 
plants in America. 

1. Parlatoria hhnehardi on leaves and leafstalks. 

2. Phmicococcm marlatti found hidden between the leaf-Bases and 

the trunk. 

3. A Lecaniid Scale found on the leaves and stalks and on fruits in 

some cases. 

7. Efhestia sp.: Found boring in stored fruits and in windfall dates 

Wheat x\nd Barley, 

1, The Stem Fly. Probably Hylemyia coarctata : attacking youn^ 
seedlings of Barley and Wheat. 

2, A Leaf’-miner Fly : in leaves of wheat. 

3, The Hessian Fly ? attacking side-shoots of plants. 

4, Cephus sp. The Stem Sawffy. Boring into the stems of maturing 
plants and cutting them close to the ground. 

5, Eurygaster sp. “ Sun pest of wheat — a serious pest in Mosul 
and the submontane tracts. The adults pass both the summer and the 
winter in the soil and_ lay eggs on wheat in spring, The young bugs 


♦ Since identiBed as Bairactiedra amydravlaf Mpyr.— Editob. 
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suck tlie eap from developing grains and cause immense destruction, 
Beported from Russia, Turkestan and Persia. 

6 . Two other bugs unidentified— also reported to have similar habits 
as Eurygasier. 

7. Decitcus alhifrons : ** Abudubela” a Locustid grasshopper, found 
also in Italy, attacking the earheads of wheat. It also damages vege- 
tables, peas and fruits, 

8. Locusts* The Moroccan Locust : DociostuuTus wwiroccuaits is a 

serious pest in the Mosul Vilayat, breeding in the Steppes and flyint^ 
over to cultivated areas. ^ 

9. Thrips* Found in large numbers on developing grains. 

10. Tyhnchus tritici : The ear-cockle of wheat. 


Sorghum and Maize. 

1. Sesamia sp. probably cretica, boring in stems. Chilo is com- 
pletely absent. 

2. TJie Stem-maggot—on Juar, evidently identical with tlie Cholam 
Fly cf South India. 

3. Jassids on juar leaves. 

4. Cirphis loreyi : on leaves. 

5. Chapra mathias, on leaves. 

6. Decticus albilrons on maize and Pmicum miliare. 


Lucerne and Bersim. 

1. Laphygma exigua — a serious pest. 

2. Hypera variabilis : on lucerne. 

3. Leaf mining Fly. 

Cotton. 

1. Earns insulana — occasioning much damage to bolls. 

2. A Cutwoim — probably Euxoa segetum. 

3. Laphygma exigua on leaves and flowers. 

4. Oxycarenus sp. 

5. Aleurodid. 

Sesamum. 

LijgcBus pandurus on fruits. 


Linseed. 


^diothis ohsoleta on fruits. 
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Sannhemp. 

1. Uietheisdfulckella, 

2. Decticus aUnfrons on pods. 


Pulses. 

1. Prodenia litura on greengram. 

2. Laj/hygma on Vida faha. 

3. Xylim ejcoletfiy on Vida jdba in fairly good numbers. 

4. Two species of Aphis on Viyna sineyisis, 

5. Brwhids ; 

1 . Bntckns lentis ? : on Lentils, 

2. „ mfimanus ? on Vida jaha. 

3. „ (juadrirmculatus 'i on Vigna sinensis. 

4. ,, affmis on imported peas. 

f>. ,, vedaUlis'l on Liquorice pods. 


Vegetable Crops. 


Turnips 
Radish 
Cabbage 
Cauliflower 
Mustard, etc. 


1. A'phishrassme. 

2. A Black Aphis. 

3. Bagrada 'pida. 

4. Plutella. 

5. Helluh mdalis. 

(^6. Cetoniad on flowers. 

Beet and Spinach : The Mangold Fly — mining into leaves {Pegomjpn 




Potato : Phthofimm operculella. 

Brinjal : 

1. A leafminer— PMonmcea ergasinia. 

2. Epicauta sp. in small numbers. 


[Epilachm conspicuous by its absence). 

Chillies and Tomato : Nezara virid^ih. 

Cucurbits *. 

1. Aulacophora foveicoUis. 

2. Epilachna sp. {dodecastigma). 

3. Myiopardalis pardalim : in Sugarmelon—cucumber, 

4. Aleurodes sp. a serious pest on sugarmelon. 

5. Berytid on Lagenaria. 
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Lady’s fingers : 

1. Lafhyg^na. 

2. Earias, 

3. AJeurodes. 

Oaions : Onion fly. 

Sweet Potato : Herse convolvuli. 

Castor : 

1. Pkycita ap. near clientelh ? very bad. 

2. Mites on leaves. 


Fruit-Trees. 

A'p'ple : 

1. The Codlin Moth. Cydia pomonella, 

2. A Tingid Bug. 

3. Cigar casebearer — a Microlepidopteion, 

Africot : 

1. The Peach Moth. 

2. Codlin Moth. 

3. Buprestid Borer in twigs and stems. 

4. The bark beetle (Scolytid). 

Peaches and Nectarines : 

1. Peach Moth. 

2. Codlin Moth. 

3. Peach Aphis. 

4. The Buprestid. 

Quince : 

1. Codlin Moth. 

2. a Pyralid ? 

Citrus spp. : No pests whatever— except Gryllotalpa grylhtalpa^ 
reported to damage young Citrus seedling by Mr. Paranjpye, the Assistant 
Botanist. 

Fig: 

1. The Fig Moth — Ocnerogyna amanda. 

2. I/mchaa aristelh, the Black Fig Fly. 

Gra'pevine : 

1. The Hawkmoth — Theretra alecto. 

2. A Mealy bug. 



172 FEOCEEDINGS OF THE FOUETH ENTOMOLOGICAL MEETING 

Mulberry : A Scale, 

Olive ; Scale, 

Zizyj)his ; 

1, Tarucustheofhrastiis. 

2, Aleurodid, 

3, Scales. 

Locusts : 

1. ScMstocerca 'peregrina. 

2. Dociostaurus maroccanus. 

3. Caloptenus Bp, ? 

The above observations, meagre though they may be, serve to show 
the character of the Insect Fauna to be found in a country occupying 
the interesting position of a half-way stage in the land route between 
Europe and India. A knowledge of the Insect inhabitants of this couq' 
try is, however, neither simply of academic interest nor even of purely 
local significance : it is of great importance from an international point 
of view. In view of the trade that might be expected to spring up 
between India and Mesopotamia, as a result of British influence, it is 
important to recognize the danger of an introduction into either country 
of pests from which it was hitherto free. As r^arda Mesopotamia, 
the most important insect to be guarded against is the Pink Bollworm, 
in view of the great possibilities of cotton cultivation. Again, the Orange 
and other Citrus varieties in Mesopotamia have been found to be remark- 
ably free from insect pests. It is not possible to say whether this is due 
to the extreme climatic conditions of the country or due to the immunity 
of the varieties, but it is incumbent on the Government to 
prevent the entry of the numerous pests Citrus trees are subject 
to in India and America ; and again, in view of the possibili- 
ties of Fruit-growing, the Mediterranean Fruit-fly is au insect 
the entry of which from the West should be legislated against. 
On the other hand, there are several European pests of notoriety 
which are not yet found in India, but are noticeable in Mesopo- 
tamia. The Codlin Moth of apple, the Black Fly of Fig, Tylenclus 
triiici (ear-cockles) of wheat, the Hessian Fly of wheat, and the wheat 
stem sawfiy, and the Melon fruit-fly {Myiopardalis pardalina) are a 
all instances of insects which India would be thankful to be free from. 
Bruchids like Bruchus rufirmnus, B. leniist etc., are also insects likely 
to be imported. With further observations on economically important 
insects, instances of similar dangerous pests are likely to be multiplied, 
and it is therefore important that early steps should be taken in 
country to guard against the invasion of such pests. 
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In concluaion, I take this opportunity of thanking Captain Roger 
Thomas, Acting Director of Agriculture, and Captain J. F. Webster, 
Acting Deputy Director of Research, for whose kind help and advice 
throughout my stay in Mesopotamia I am much indebted. 

It is very important for us to know whether this Hessian lly identifica- 
tion is a correct one. The fly was originally imported iuto America 
with straw and might similarly reach the Indian wheat areas through 
Karachi, The observation regarding the Codlin Moth is interesting 
as it ia not definitely known from India. If Mesopotamia has only 
recently legislated against Pink Bollsvorm it is probably too late, as 
much cotton seed has already been imported. We had an inquiry 
regarding sugarcane which was imported at Karachi from the Persian 
Gulf. As it was only imported for eatmg purposes and there is no cane 
grown around Karachi, we replied that there was no objection to the 
trade. We now know that Sesamia occurs on cane, in Mesopotamia, 
but that other borers have not been found. 


Mr. Fletcher* 



21. -SOME OBSERVATIONS ON THE CONTROL OF FIELD RATS 
IN THE PUNJAB. 

By M. A. Hus.mn, M.A. (Cantab,), Government Entormhgist, Punjab, 
m\d Hem Singh Phuthi, M.Sc., ilssistoni Professor of Entomology, 
Punjab. 

The rat is recognized as one of the serious animal pests all over the 
worhl. While in almost all other civilized countries there are various 
organizations like Rat Clubs, Rat Days, etc., to keep this animal down, 
in India, whose main resources lie in Agriculture, very few people have 
tackled this problem and that too exclusively from a sanitary point of 
view. 

The population of this pest in this country is enormous and Major 
Kunhardt's estimat e of 800 millions of individuals seems to be quite 
modest. As regards the quantity of food that a rat eats in a day, it 
has been observed that on an average one individual consumes about 
one chittack of wheat, hence, even on the basis of Kunhardt’s estimate of 
the rat population, this pest causes an annual loss of 9,125,000 maunds 
of grain, worth about Rs. 456,250,000. 

The rat that generally occurs in the fields of the Punjab is Gerhillm 
Mims. It is a pretty animal with dark brown back, and white belly. 
Its ears are thin and hairless, eyes prominent, and tail long, ending in a 
pencil of black hairs. It is nocturnal in habits and is very rarely seen 
outside its burrow during daylight. 

A rat burrow is seldom straight. Often it is circuitous and ingeniously 
constructed. It is provided with more than one outlet and the principal 
entrance has several (2-10) small inlets which sometimes cover an area 
of 15 square yards round it. 

The number of rat holes in an acre is very variable, depending chiefly 
on the nature of the soil, the crop growing, the mode of irrigation and the 
period elapsed since the last watering. Burrows are more numerous in 
sandy and loose soil than elsewhere, and more abundant in high lands 
and borders of cultwated fields, where irrigated water cannot reach, 
than on lowland. Under normal cultivation, the canal irrigated areas 
have on an average?, well-irrigated 11, and'6rtra>u" lands 2 to 4 
burrows per acre. Sometimes, however, the number is very large ; at 
Chillianwala (District Gujrat) for instance there were as many as 90 
burrows per acre in some uncultivated and deserted fields. 

All the burrows are generally not occupied by rats. Some 30 per 
cent, are often deserted and are inhabited by such animals as lizards 
( 174 ) 
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aud snakes. The occupied burrows can easily be distinguished by the 
presence near their mouths of freshly outturned soft earth with the 
foot prints of the rats on it. 

It is very difficult to state accurately the number of adult rats that 
live in one hole. The fields were observed when being watered, and as 
many as five to seven could be counted coming out of one burrow but 
during the poisoning experiments, if the rats died outside, generally one 
or two were found near the mouths. 

The rat is an omnivorous animal feeding on all sorts of food available. 

It destroys grain in every stage, in the stock, granary, bins, mill, ship- 
hold, aa well as grain that has been sown and is germinating. It is 
famous for its mischievous nature and takes to its burrow anything, 
edible or otherwise, that comes in the way. During the last four months 
(September-Decemher 1920) among other things, soft cotton, paper, 
silk and cotton cloths have been recovered from their homes. They 
not only directly cause injury to grains and standing crops, by eating 
them up, but spoil ten times the amount that they actually consume, 
by cutting the roots and thus felling the whole plant, spreading cotton 
on dirty ground, etc. They dig holes in the banks of canal khals and 
cause heavy losses, by making water run where it is not wanted and thus 
spoil the crop and waste the water as well. It is possible that canal 
breaches are sometimes the work of this animal. After rain one can 
easily see the damage done by it to the roads on the canal bank. Some 
of the pits that appear are the result of its activities. 

Rats cause havoc both to the spring and autumn crops. Wheat 
grains are its favourite food. ..When the grains are sown this animal 
comes out at night and eats up the seed. In Sargodha district during 
the last winter, the poor fanners had to sow twice or thrice to get a 
crop. However, when seeds have once germinated, there is very little 
danger unless there is absolutely nothing else for the rats to eat. 

Cotton. This crop also suffers a good deal. At Rakh Pindi Jalal 
(Hafi^abad District), some burrows in the cotton fields were dug open 
and from every one of them was recovered four to ten chittacks of cotton 
which was being used to make their nests warm and soft. The rats 
had tom the lint to get at the seeds whose cont«its had been eaten up. 
The cotton thus spoiled of its seed is absolutely useless for ginning pur- 
poses. 

Sugarcane is a choice food of this animal. Its pulpy base under 
the soil is gnawed, with the result that the canes fall down and dry up. 
As many as 30 out of 100 were once found damaged this way. 

Maize like wheat, suffers heavily before germination. In this case, 
too, sowing is said to be rendered impossible sometimes. While after 
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germination the wheat is almost free, the pulpy maize stems still attract 
the rats. 

Gram, Peas and Vetch. These crops are ravaged from the time 
when they are sown until they axe harvested. When the plants are 
high and have pods, the rats jump up, bend down the shoot and eat out 
the soft seeds from the pods. 


CmUrol. 

Poisoning, Fumigation and Trapping are the three methods that are 
generally advised for the control of this pest. 

Poisoning. Various poisons were tried. Strychnine (Sulphate), 
Barium Carbonate, Plaster of Paris, Arsenious Acid. The poison was 
mixed with a bait consisting of wheat, gram, grains of crushed oats, 
etc. It was observed that field-rats, unlike the house-rats, do not 
relish flour. 

To see the effect of poison, all the rat burrows were closed one day, 
and those which were found reopened next morning were taken to bo 
inhabited. Poisoned bait was put in them and they were subsequently 
closed. In those that remained closed the next day, presumably the 
rats bad died; otherwise, if living, they would have reopened them 
during the intervening rught. (In every experiment some of such 
burrows were actually dug open and dead rats were found inside). Those 
that were reopened the next morning after treatment did not all 
contain live rats, because some of the rats after eating the poisoned 
bait did not die immediately, especially in the case of poison other than 
strychnine, but came out of their homes as usual and then, after some 
time, when the poison began to have its effect, they went in and died. 
To find out the number of reopened burrows which had rats dead in 
this way, all of - them were closed again without putting anything in 
them and those that remained closed on the third day had either dead 
rats or their occupants had run away after eating the bait. So the 
burrows that were reopened on the next morning after treatment and 
were simply closed and again found reopened the third morning, had 
living rats. 

Rats from burrow§ treated with strychnine mostly died outside 
their homes. This was especially common in the summer season. But 
in the case of other poisons, the percentage of those that died outside 
was very small. 

Strychnine. 

Mode of ^rc’paration of the bait. Half a chhitak (1 oz.) of strychnine 
sulphate was dissolved in three chhitaka of warm water. A thick syrup 
of sugar (shakar ; black sugar preferably), was made by heating two 
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seers of tWsubstance in half a seer of water. Both the solutions were 
thoroughly mixed and then heated to ensure thorough adnuxturc. Then 
this mixture was sifted gradually over fifteen seers of gram or wheat 
which had been previously moistened. The poison was allowed to soak 
in the grains for some 12 hours. 

Some half chhittack of the thus prepared bait were put in every rat 
burrow which was subsequently closed and was watched next morning. 

If it remained closed until then, its occupant was taken to be de.ad. 

As will be clear from detailed observation?, wth strychnine some 
89 to 90 per cent, of the treated bunows remained closed. The cost 
on an average was one anna for eight burrows, excluding of course the 
cost of labour. 

Great care should be taken in the use of this poison, A few crystals 
will kill even man. So when strychnine is being used, domestic animals, 
poultry, etc., should not be allowed to leave their pens. Baits should 
be very carefully handled and placed deep down in the burrows. Satis- 
factory arrangements must be made for the disposal of dead rats, which 
die in large numbers outside their burrows. If rats dead of this poison 
be eaten by any other animal, the latter is sure to die. 

Plaster of Paris. The poisoned bait was prepared just like the 
strychnine bait, solutions were made of Plaster and sugar in separate 
vessels, both were mixed and sifted over the suitable grain which had 
been previously moistened. One pound of the Plaster was used with 
15 seers of gram or wheat. One seer of sugar was added simply to make 
the bait more attractive. 

The results obtained with this poison were good. On an average 
78 to 80 per cent, of the treated burrows remained closed, thereby indicat- 
ing that the occupants were dead inside. 

The poison is fairly cheap and the cost for treating 15 burrows is 
only one anna. If a large number of burrows is taken in hand at a time, 
the cost will be still less. 

Arsenous Add. This poison is harmful to man and domesticated 
animals, so it should he carefully used. 

The poisoned bait was prepared just as in the case of strychnine 
and Plaster of Paris. Four chhitaks of the poison were mixed with 15 
seers of the suitable grain and a little sugar was added. 

The results obtained were very fair, though not so good as with 
strychnine and plaster. On an average 74 per cent of the treated bur- 
rows remained closed. 

Flour pills (one part poison to six parts flour) of the poison were 
tried ; they did not attract many rats, and most of them remained 
uneaten. Forty-two per cent, of the burrows remained closed. 
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Barium Cafhomte. The poison is tasteless and pale coloured. When 
it is taken in, it causes much thirst to the victim. 

The flour pills were tried, but they did not give good results. Sub- 
sequently the poison was poured over suitable grain as in the case of 
previous poisons. As in the case of plaster, one pound of posion and 
one seer of sugar were utilized for 15 seers of gram. 

Some sixty per cent, of the treated burrows remained closed and 
the cost was the same as with plaster, one anna for 15 burrows. 

Fumigation. 

Fumes of SO 2 (Sulphur dioxide) were introduced into rats’ burrows 
by means of the Ant-exterminator machine. The nozzle of the delivery- 
tube was put in the main entrance while the other inlets communicating 
with the burrow were previously closed with earth. The gas was pumped 
in for three or four minutes and the mouth of the burrows was then closed. 

Some 75 of the treated burrows remained closed next morning, but 
after two or three days some of the burrows (six per cent.) were reopened. 
This means there was no thorough fumi'gation in these particular cases. 

Carbon bisulphide was tried in a few cases, and was found very satis- 
factory. As it is unsafe for the Zamindars to use it, detailed observa- 
tions on its efficacy were postponed for the present. 

With regard to the use of any poison, it may be emphasized that 
nothing is possible without organization. Like other countries, we should 
arrange for campaigns on extensive scales and for this co-operation 
amongst the people themselves, and the people and the employees of 
the State, is essential It will not serve any purpose to kill rats in a 
field or so. The work of extermination should be done on large areas 
at the same time and in an organized manner. District authorities 
should take an interest. It should he arranged somewhat like this. A 
TaJtsil should form the unit of organization. Three days, say the 1st, 
2nd and 3rd of every month, should be set apart as rat-days. In every 
village on the 1st all the zamindars should close the rat burrows present 
in their fields, and the poisoned bait may be prepared at one place, under 
the supervision of the head lambardart or a member of the Municipal 
Committee. On the 2nd, the bait may be carried in carts in all the 
different directions and the zamtwtfctrs should lay the bait in and subse- 
quently close the burrows that have reopened in their fields. On the. 
early morning before sunrise of the 3rd, they should go to the fields and 
collect and bury or burn the dead rats that have died outside their homes. 
As is evident, on all the three days, the rat work will take a few hours 
only, but this few hours organized work on three days in a month is sure 
to exterminate the pest. It may be repeated once more that the 
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Between 10 and 11 bijrrowa 
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kind of poison itself used does not matter so much as co-operation and 
organization to ensure Ijmt the norh should he done at one time oeer lame 
amis . ■' 


Did you try Petrol as a fumigant for the rats in their holes ? 
No. 


Mr. Fletcher. 


Mr. Hem Singb 

Poison baits must be very dangerous. In Bihar people generally 
dig out rat burrows for gram, and if the poison lias been canied down in 
the midst of stored grain evil results on eating it might occur. 

In the Punjab the cultivators are more civilized and do not do these 
things. 

How do you use Carbon bisulphide ? Mr. Ghosh. 


We attach a rag to the end of a long pole. This is lighted and a Hem Singh 
man standing at a distance thrusts the lighted end into the burrow into 
which Carbon bisulphide had been poured beforehand. 

How do you count the percentage of dead rats ? Mr. Ghosh. 


That information is given in this paper. 


Mr. Hem Singh 
Pruthi. 


Do you get any rat-fleas ? The Hon’ble N. C. Rothschild will be Fletcher, 
glad to see any specimens of Indian rat-fleas. The exact distribution of 
the various species is very uncertain ; and the matter is important on 
account of their connection with plague. 

If any rat-worker comes across cases of Myiasis in his material I Mr. Ballard 
should be glad if they would send them to me. 



22.~RECENT WORK IN FOREST ENTOMOLOGY. 


B]i C. F. C, Beeson, M.A., F.E.S., F<yrest Zoologist, 

The principal investigations that have been carried out by the Forest 
Research Institute during the past two years are studies in the ecology 
of the borer fauna of {a) the sal (Shorea rohusta) and of the trees associated 
with it in sal forests ; and (b) the teak [Tectona grandts) and of some 
of its associates. The method of inquiry comprises (1) prolonged tours 
in tlie forests to study the seasonal occurrence, distribution and environ- 
mental conditions of the principal species ; and (2) insectary rearing 
experiments. Material for the latter is obtained on tours by despatching 
logs of trees dead from natural causes or from fellings. In addition 
material is obtained from timber-seasoning depots throughout India, 
as experiments are now in progress in methods of natural seasoning 
that are being carried out in co-operation with the section of Forest 
Economics. Hundreds of logs of various tree ap-cies pass through the 
insectary at Dehra Dun. Illustrations of the breeding cages used are 
given in the Report of the Third Entomological Meeting. 

(a) Sal Borers. The more important borers are Hoploeeramh;'/.i 
spmicornis, JEokslhes linlosericea and species of Platypodidio. Tiie 
former of these has occurred in epidemic incidence as a primary pest 
killing living sal trees ; normally it is a borer of felled or killed timber. 
An account of epidemic is given in an article in the Indian Foresfe}\ 
February 1931. [This was described to the Meeting illustrated by dia- 
grams]. It has been found that sai trees are killed by mass-attack in 
years of exceptionally heavy rainfall. In years of rainfall below tin; 
average the mortality is less owing, on the one hand, to the increaseil 
power of resistence of the tree due to better soil-aeration and on the 
other to climatic reduction in the incidence of the beetle. The correla- 
tion of rainfall and mortality of trees is very striking. The effect of 
rainfall (as expressed in terms of the water-content of the heartwood of 
ml) on the metabolism of the pupal and early larval stages has been 
studied and it has been found that the incidence of emergence of the 
beetle synchronises with the incidence of rainfall in the first few weeks 
of the monsoon. In a wet year 75 per cent, of the beetles emerge in 
the first month of the rains; in a dry year this period is prolonged to six 
to eight weeks. Control measures have been devised from the results of 
these investigations. Similar work on the emergence periods is being 
done with other species of borers. It is believed that control of borers of 
( 182 ) 
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this class will be obtained by modifications of the felling and seasonuii? 
rules. ® 

(b) Teak Borers. These include Dmmitm ceramicus, Ilaplohammus 
(erriiius, Phassm malabaricus, etc. The most important, the notorious 
bce-hoie borer of teak, has been studied entirely in the field in Burma 
No living insect has been studied in the Institute insectary, as the borer 
is a pest of living trees and is confined to the teak fore.sts of Burma. An 
.account of the investigation is about to appear as a Forest Record and 
is therefore not recorded here in detail. It has been found that "the 
incidence of beeholes in plantation teak is proportional to the girth in 
even-aged stands, i.e., that the development of the borer is most raccess- 
ful in the most vigorous trees. Annual Incidence Graphs have also 
been obtained showing that periodic fluctuations occur locally, while 
the mean annual incidence increases relatively slowly. Fluctuations 
require correlation with such factors as fire-protection and extraction. 
The effect of fire on the incidence of the borer can be considered on theo- 
retical grounds based on its observed effect on teak regeneration and 
the evergreen undergrowth of high forest; it is possible to explain the 
.ipparent anomaly of badly beeholed teak in forests now traversed by 
(ire and in forests .that have been fire-protected for long periods. 

The inquiry has advanced beyond the entomological stage and has 
iicccs.sitated the employment of a whole-time officer for the collection 
111 statistical data before further research can be carried on. 



23.-^ANOTE ON THE EFFECTS OF MEBCUROUS CHLORIDE ON 
CULICTD LARV^. ^ 

(Plates XXIX-XXX). 

By S. K. Sen, B.Sc. 

Amongst the various salts experimented with, with a view to testing 
their effects on the larvsc of mosquitos, mercurous chloride gave some 
interesting and rather unexpected results. The experiments had been 
originally designed to give a scries of figures in respect of the comparative 
effects of salt radicals— both basic and acid— and also of the antagonistic 
action,* if any, of those salts. But on a preliminary trial the results 
obtained with HgCl proved to he of sufficient interest to warrant follow 
ing it up at length ; and this seemed all the more desirable in view of the 
possibilities it opened up as a larvicide against mosquitos. Till now 
kerosine has practically been the only larvicide in use, but that it does not 
answer the requirements of an ideal larvicide is proved by the attempts 
that are still being made by various workers to replace it by a more 
convenient and less expensive material. As regards HgCl, sufficient trial 
has not yet been given to it on a field scale to justify its adoption as a 
larvicide, and what follows is presented merely as an indication of the 
possibilities, as larvicides against mosquitos, of insoluble salts, non- 
poisonous to human beings. 

The preliminary series of experiments, which aimed merely at qualita- 
tive results, were conducted with exceedingly minute quantities of the 
salt taken by guess. When it was found that even such small doses 
produced a very deleterious effect on the larvae, quantitative experi- 
ments were taken up with a view to determining the letfial dose. In 
view of the very small solubility of HgCl (0-002 gram in 1 litre)!, any 
possibility of osmotic action was excluded, and the assumption was con- 
firmed when a saturated solution of the salt failed to kill the larv'ae. 
As therefore the salt presumably acted in the solid state, attempts were 
made to ascertain the minimum quantity of the salt necessary to kill the 
larvse in relation to the surface-area of water (the salt particles remaining 
afloat for a fairly long period), as the action of the salt in that case must 
be practically independent of the volume of water, and the results are 
shown in Graph 1, representing varying quantities of the salt in relation 


On the lines adopted by Loeb ; vide The Dynamics of fAving Matter. , 

t Found out by conductivity method ; Kohlrausch, Z. physik Ch., CO, 

(quoted by Seidell); 
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to a fixed quantity of water (100 c. c.) ; Graph 2, reprtsentiug a lixed 
quantity of the salt (0-001 gm.) in a constant surface-areii of”vatcr ((5 
inches diameter), but with varying depths ; and Graph 3, representing 
a fixed quantity of the salt (0-001 gm.) in a constant depth of 10 inm., 
but with varying surface-areas.* 

We might assume one or more of the following circumstances under 
which death might occur 


(t) Presence of HgClj in the calomel as impurity, but (1) the addi- 
tion of KOH to a saturated solution of the HgCl did uot give 
the yellow precipitate, the cliaracteiistio reaction of llyCI,,, 
and (2) saturated solution of the calomel failed to kilf the 
larvae. 

(a) Gradual conversion of HgCl into IlgCU, but (1) the water in 
which the salt had been allowed to stand for a considerable 
period did not answer the KOH test for HgCd, (2) no traces 
of the liquid metal could be detected, as the conversion of 
the salt into HgCla would have been accompanied by a 
separation of mercury, and (3) 0-001 per cent. HgCl., failed 
to kill the larvae (Graph 4). 


It is then probably the solid state in Avhich the salt acts. HgCl, 
even in the solid condition, is said to be capable of acting cutaneously 
on the human body, the action being hastened witli the stimulation 
of diaphoresis.t It is not improbable that this might also be the case 
with mosquito larvae. On the other hand the fact that the pupae had 
been, in most cases, found to escape unhurt, lends weight to the assump- 
tion that the salt acts orally. 

An interesting feature of the results is the exceedingly small quantity 
of the salt {0*001 per cent.) necessary to kill the larvae ; but the maximum 
therapeutic dose of HgCl for man being 5 grains only];, a mere trace of 
the salt should be sufficient to kill a mosquito larva. On the other 
hand the maximum therapeutic dose of HgC^ being I grain];, failure of 
0-001 per cent. HgClg to affect the larvm might seem inexplicable, especi- 
ally in the face of the fact that 0*001 per cent. HgCl, killed them ; but this 
can be explained away by the fact that the attribution of percentage ” 
to HgCl in relation to quantity of water is meaningless, the solubility 
of the salt being practically negligible. 


tvn‘ of all the experiments done are not sliown in the graphs : only a few 

jpical sets are represented; and in order to emphasize the bchavioiii of individual 
vaej;he customary method of representing the average result has not lecn ado}»tcd. 

1 ^^edica and Therapeutics (Bruce). 
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A series of parallel observations was carried out on the effects of a 
few more halogen salts of mercury (HgBrg, Hgig, HgClg and Hglj 2KI) ; 
the two soluble salts (HgCIg and Hglg 2KI) were much quicker in action 
than the other two. This led to an attempt to find out how far the 
toxicity would increase if HgCl were offered in dissolved condition, and 
for this purpose a more or less neutral solvent was necessary which 
would dissolve the salt without the latter having to undergo any chemical 
transformation. It seemed possible that, in the case of HgCl, such a 
condition could be realized in pepsin which is capable of dissolving tlie 
salt unchanged. In Graph 5 it will be seen that some difference was 
observed between the effect of a mixture of pepsin and HgCl and that 
of HgCl only. But in the present state of this inquiry no definite state- 
ment is possible. 

With regard to the discrepant results, as shown in the graphs, obtained 
with HgCl, under conditions practically identical, three explanations 
present themselves : 

(1) Quicker death might be the result of comparatively debilitated 

condition of the larva. It would be hardly profitable to 
discuss this possibility. 

(2) As the salt preaumbly acted in the solid state, death must have 

been dependent on the extent to which the salt particles 
were distributed over the surface of the water. This seems 
to be borne out by the fact that in certain cases the action 
of the salt increased after some days, which was probably 
the result of thorough disruption and consequent distribution 
of the salt particles effected by its prolonged contact with 
water : the fact of a comparatively heavy dose of the salt 
sometimes taking a longer time to kill the larvae gives support 
to this assumption. 

(3) It mi^t be the result of variation in atmospheric temperature. 

Larvae experimented with in June and July died more quickly 
than those experimented with in November. It will be 
seen that the series of lines with 0-001 gm. HgCl in Graph 1 
are generally much shorter than the corresponding lines in 
Graph 4: which refers to winter observations. This difference 
can hardly be accounted for by any of the two preceding 
explanations. So far as has been observed by placing the 
larvse in incubators, the thermal factor seems to be of import- 
ance. It is proposed to continue the inquiry, the object being 
not only to find out whether toxicity is governed by temper^' 
ture but also bow far the relation between the two approxi- 
mates the formula, t=f (t)^, when t denotes toxicity and 
t^, temperature. 
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ii5i( 

Tlie small solubility of HgCl, together with the iaet ot 
miuute quantity of the salt being ueeessary to kill me iarv.e, ouerj, uckl 
for an investigation as to its practical value as a iarvicide. lin* iidvam- 
age of HgCl lies especially in its being poisonous to the kirvoj m doses 
which cannot have any effect on the human system, so liiat even arm.v- 
mg water of ponds, etc., can be safely treated with it. 

The activities of thelarvm being almost solely comiecied \Mth tu.' 
surface of water, all remedial and preventive invesiigaiious are reduoai 
to one of finding out a toxic substance which will keep to tiie smiaik^ 
and not enter into solution, so as to prevent uuueeessary expeusc and me 
pollution of the entire quantity of water. 13ut such a condition is iiard 
to satisfy, as the substance must at the same time be nuii-poisonous (o 
human beings and cheaper than the existing iarvieides and iasiiug m 
eliect—a property which should probably ue considered iis erowum <• 
merit. 

A large number of experiments was carried out on the relative vaiur, 
of kerosine and HgUl as Iarvieides. It has been calculated Uut lim 
cost of O'OOl gm. HgOi would be aproximhtely a|Uivalent to Lliau oi 
iitiif a minim of the oil ; but as even one minim of tiie oii fauei uu kui 
the larvae, two minims of the oil (equivalent to about lour wmm uie 
of ligCl necessary to attain the sajiie result) were used and the resua > 
are shown in Graph 0. It will be seen that tiic immediaUi miect ol uie 
appheation of the oii was to kill the larvm almost iusiaLiiaimoud^ out 
tliat it quickly lost in strength through voiatilization, wii rrcas me uciioa 
cf llgCl, though slow and unsteady, was generally oure. Tue iraiL^ibory 
nature of the effect of kerosme, however violent its unmcdiaoc acuon, 
imposes severe limitations on its practical value as a iaLvicide, as it 
would involve continuous replenishment if any coilectiun ol water were 
to be kept free of mosquitos.* In this respect the SLipmaorny ui ilg^i 
is evident. 

Calomel has two serious drawbacks : firstly, it generally tails to kill 
the iarvsef ; secondly, it would be dilhcult to keep tiie salt j)articlcs 
hoating for any considerable period.^ With regard to the hist pumt, the 

* Various workers liave investigated the nature oi‘ biic action oi kcrosim; uii tunsii uiiu 
'arv-*, m the course of which it has been brought oui that iu action is not oI the luUuie 
0 a Simple mechanical interference with their respiration, imt t but it is luitih lijc voialile 
cousUtuenta of the oil that act as poisons.-^, ix. ^jeu, Ubservations on i JspiiaUon oi 
CiiLcKhe JiuL Jou.)\ Mtd, lies, 11)14 ; Maclic XhclimiLanons of kcrosinu ab a iarvitiuc, 
etc., iaiu-17 ; Freeborn and Atsatt, ” The ellects ut peLrolcuin oil on 

uosipnto Jour. Eco. EnL^ (Joncord, lyiS. 

I I'rom a large number of sxporiments with various kinds ot oils and toxic .substances 
substances which operate by uicans or their volatile propi nies, 
oarlier than the larvae, whereas with those which operate through tiie mouth, 

V the first, and in most cases the only ones, to die. 

t iiarna and Meyer, Berichiep June 1894 . 
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A series of parallel observations was carried out on tbe efiects of a 
few more halogen salts of mercury (HgBrg, Hglg, HgC^ and Hgig 2KI) ; 
the two soluble salts (HgClg and Hgl 2 2KI) were much quicker in action 
than the other two. This led to an attempt to find out how far the 
toxicity would increase if HgCl were offered in dissolved condition, and 
for this purpose a more or less neutral solvent was necessary which 
would dissolve the salt without the latter having to undergo any chemical 
transformation. It seemed possible that, in the case of HgCl, such a 
condition could be realized in pepsin which is capable of dissolving the 
salt unchanged. In Graph 5 it will be seen that some difference was 
observed between tbe effect of a mixture of pepsin and HgCl and that 
of HgCl only. But in the present state of this inquiry no definite state- 
ment is possible. 

With regard to the discrepant results, as shown in the graphs, obtained 
with HgCl, under conditions practically identical, three explanations 
present themselves : 

(1) Quicker death might be the result of comparatively debilitated 

condition of the larva. It would be hardly profitable to 
discuss this possibility. 

(2) As the salt presumbiy acted in tbe solid state, death must have 

been dependent on the extent to which the salt particles 
were distributed over the surface of the water. This seems 
to be borne out by the fact that in certain cases the action 
of the salt increased after some days, which was probably 
the result of thorough disruption and consequent distribution 
of the salt particles effected by its prolonged contact with 
water : the fact of a comparatively heavy dose of the salt 
sometimes taking a longer time to kill the larvse gives support 
to this assumption. 

(3) It miglit be the result of variation in atmospheric temperature. 

Larvae experimented with m June and July died more quickly 
than those experimented with in November. It will be 
seen that the series of lines with 0*001 gm. HgCl in Graph 1 
are generally much shorter than the corresponding lines in 
Graph 4 which refers to winter observations. This difference 
can hardly be accounted for by any of tbe two preceding 
explanations. So far as has been observed by placing the 
larvse in incubators, the thermal factor seems to be of import- 
ance. It is proposed to continue the inquiry, the object being 
not only to find out whether toxicity is governed by tempera- 
ture but also how far the relation between the two approxi- 
mates the formula, t=f (t)^, when t denotes toxicity and 
t^, temperature. 
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Tlie small solubility of HgCl, together with the fact oi aa eAco.'am uv 
minute quantity of the salt bemg necessary to khi iiie larv-.e, uncw iickl 
for an investigation as to its practical value us a iarvicide. lih* advaiiL- 
age of HgUl lies especially in its being poisonous to the iarvu) m ilul s 
which cannot have any effect on the human system, so liiut even aiuh^- 
uig water of ponds, etc., can be safely treated with it. 

The activities of the larvae being almost solely coauected u iih l uo 
8uriace of water, all remedial and preventive mvesiigations are reduced 
to one of linding out a toxic substance which will keep to lue siinaiv 
and not enter into solution, so as to prevent unnecessary expense and me 
pollution of the entire quantity of water. But such a condiUoii is hard 
to satisfy, as the substance must at the same time be iion-puisonous io 
human beings and cheaper than the existing iarvicides and iasiiii^r ui 
elfech-a property which should probably oe considered its crowning 
merit. 

A large number of experiments was carried out on the relative vaim* 
of kerosine and HgCl as Iarvicides. it has been calculated Umi the 
cost of O-OOl gm. HgCl would be aproximateiy equivalent to Liiau oi 
half a minim of the oilj but as even one minim of tiie oil ia iei uu imi 
the larvae, two minims of tlie oil (equivalent to about lour macs me 
of ligCl necessary to attain the same result) were used and the resun ^ 
are shown in Graph 6. It will bo soon that me immedium. cii'cct oi uie 
application of the oil was to kill the iarvcC almost lUotauuineou.dj out 
that it quickly lost in strength through volatilization, wii ueas me ucuou 
of HgCl, though slow and unsteady, was generally mrc. Tne Lrau.>ioury 
nature of the ellect of kerosine, however violent its immediate acuon, 
imposes severe limitations on its practical value as a laLvicidc, as it 
would involve continuous repiemshment if any coiiectiua ul water wane 
to be kept free of mosquitos.* In this respect the superiority oi iigv^i 
is evident. 

Calomel has two sei'ious drawbacks : firstly, it generally tails lo iviii 
the laivaet ; secondly, it would be diiiicult to keep Uio salt p.u’iiclcs 
hoatmg lor any considerable period.; With regard to the hrst pumt, uie 

* Various workers have investigated the nature ol the action oi kerosine oii luosquao 
iarvae, m the course of which it has been brought oui tiuU its aeUOii is jiot oi ihe uaiui e 
01 a Simple mechanjcal mterference with their respiration, but that ii is ihieih- Uie vointile 
cuusUtuents of the oil tiiat act as poisons.— b. Ja. beu, " (IbsenaLiotis uii tespiiMtion oi 
u lei .e, iiidt Jou) , Aled, Res. Itll } Maeiie “ 'ihciiinitations oi kerosine as a larviciuc, 
etc., i*uU RnL Res. lyld-lJ ; Jj'reeborn and Atsatl, The ellects ol poLroleum oil on 
iU 0 S(j[uU 0 lar^ ae,” Jour. Rco. EnU Uoncord, 19 J S. 

I t'rom a large number of experiments with various kinds ot oils and toMe .subslauecs 
‘ ppeara that with those substances which operate by iiiuans oi their volatile prop'. ; lies, 
pupie Ole earlier than the larvae, whereas with those which oporato through the moiitli, 
ai v ie we tho first, and in moat cases the only ones, to die. 

t Harris and Meyer, Berichie, June 1894. 
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larvicidal value of tlie salt would be maintained if it killed the larvgo 
before they pupated. With regard to the second point, attempts were 
made to obviate the difficulty in the following ways:— 

(1) The salt was administered in exceedingly fine particles by first 

subliming it ; but in practice sublimation caniiot be recom- 
mended as it has been shown that the salt dissociates in the 
sublimed condition into Hg and HgCl 2 . 

(2) The salt might be thoroughly shaken with a highly viscous and 

the least possible volatile material of low specific gravity 
(such as the “ non-drying ” oils), and the mixture poured over 
the water. Ho far as has been tried, this form of treatment 
merits attention. 

For larvicidal purposes the superiority of HgCl over the other halogen 
salts of mercury lies in its cheapness where.as its advantage over HgCU 
and Hgig 2KI lies not only in its insolubility and harmless effect on 
man, but also in the fact that the two soluble salts are apt to form precipi- 
tates with the alkaloidal and other Constituents of various kinds of vege- 
tation likely to occur in the breeding places of mosquitos.* Over 
kerosine its one great advantage is that it is non-flammable. 

The larvsc experimented with were those of /S. albopida, f 


Explanation of graphs. 

Okaph 1. (Plato XXIX). 

The figures indicate time in hours. 

Crosaea indicate when observationa were taken. 

Each line represents one full-grown Ste(jo?nyia albojncta larva. 

(X) indicates death point. 

The point where the line breaks indicates tho time when the larva began to show 
symptoms of sluggishnesa. 

Graph 2. (Plate XXIX) 

In all the experiments the water had a constant surface-area of 6 inches diamolcn 
tho quantity of HgCl used being 0*001 gram. 

Graph ^ 3. (Plato XXIX). 

In all the experiments tho water had a constant depth of 10 mm., the quantity d 
HgCl used being 0*001 gram. 


♦ The alkaloidal precipitates with HgClj have the general composition B. Hd. HgCl^ 
the alkaloidal precipitates with Hgla 2KI (Mayer’s Reagent) vary in composition. 
Henrv, The. plant alkaloid 1013. , ■ 

t This paper was read before the Sixth Indian Science Congreas, certain ftltcrauc 
and modificabioiiB being subsequently introduced. 
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Geaph 4. (Plato XXX). 
KepreaentB tlio comparativo elTocts of HgCl and irg0l2. 

Geaph 5. (Plato XXX). 
Each lino represents the average of throe observationa. 
Crosses indicate death points. 

Quantity of water used in each experiment 100 c. c. 
Quantity of HgCl, when used, 0-001 grain. 


Graph 0. (Plato XXX). 

Comparative effects of HgCl and Kcrosinc. 

Vertical line represents longevity of larva in houra. 

Horizontal line represents time in liours that had passed since the. iuli'(.Kliicti'..>n ot 
the larvicide. 

Cross indicates death point. 

Quantity of Kerosine used, 2 minims, Quantity of IfgCl used, 0 001 gram. 

The Graph represents the average of three observations. 

X. B . — After the 80th hour Kerosine failed to kill. 

Did you try these experiments witli Anopliclines i 1 mulerslimd it Major Chriato- 
is the Mercurous Chloride on the surface film that acts, not the soliilion. 

If this is so, a Stegomyia larva feeding at the bottom should not show the 
efiects as well as the Anopheline. 

I did not experiment with Anophelincs. With regard to Steifomyk, Mr, Sen. 
as the pupae were generally unaffected, it seemed likely that the salt 
operated orally and not cutaneously. 

I conducted some experiments on the efficacy of Paiidoriiiol, the Mr. Iyengar, 
original work on which was done by M. Roiibaud at Paris. Parafonnol 
is a solid form of formaline, is finely powdered and distributed on the 
surface of the water. The Anopheline larvae devour the powder and 
are killed in the course of fifteen to thirty minutes. Put the piipje of 
Anophelines and the larvae of Culicincs are not at all affected. 

The powder is insoluble in water, and it either floats on the surface 
or sinks if it is in bigger particles. There is no likeliliood of the pow- 
der being taken in by man and even if taken it is not very harmful. If 
people are particularly scrupulous about it, a filtering of the water 
through a piece of cloth would get rid of the paraforraol. I have tried 
such water and have found it perfectly harmless and even without smell. 

A single gram of Paraformol would be enough to sprea l over several 
square metres of water surface. 

I attempted to keep the salt particle afloat by means of a viscous Mr. Sen. 
oil. 

If a very viscous oil is used to contain the mercurous cliloride the oil Mr. Fletcher, 
will not spread and you would use a great deal, thus enhancing largely 
the cost. 



Hr. Sen. 


Mr. Iyengar. 
Mr. Sen. 


Hr. White. 


Dr. Gravely. 
Mr. Iyengar. 

Mi. Fletcher. 
Mr. Sen. 

Major Christo- 
phers. 


Mr. Sen. 


Mr. White. 
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I could not give this a sufficient trial. I tried coconut oil, and a 
few other oils. The point is that the expense of a larger quantity 
is counteracted by its lower volatility. 

I cannot understand its efficacy under natural conditions. Para- 
fonnol will beat this hollow. 

As has been already mentioned in the introductory portion, the 
results are presented only as an indication of the possibilities of insoluble 
salts, non-poisonous to human beings. Soluble substances would involve 
wastage. The activities of the larvse being mainly connected with the 
surface area, a substance would be necessary which would keep to the 
surface without entering into the solution. Under laboratory conditions 
HgCl, if it can be kept on the surface, ^11 generally remain elective for 
an indefinite period, being neither soluble nor volatile. In the absence 
of experiments I caimot claim its present suitability on a field scale. 1 
have already considered, in the latter portion of my paper, the difficul- 
ties in the way of keeping the salt particles floating, and mentioned 
some of the ways in which I attempted to obviate the difficulty. 

With regard to Mr. Iyengar’s Paraformol, if the water needs filtra- 
tion it is useless where water supply comes from tanks. A chatty dipped 
into the tanlc collects much of the surface water and breaks the film. 

What is its specific gravity ? Will it rise if once put down i 

It is heavier than water, but when it is powdered it remains on the 
surface. Once it goes down it will never come up. 

What will be the effect of rain on the film of mercurous chloride ? 

I do not kaow, 

Stegomyia larvse are bottom-feeders-; but they die. How do the 
particles on the surface kill ? It is important to know whether they are 
killed by particles floating or sunk. ^S, albo'picta feeds on solid matter 
at the bottom and therefore probably does by eating sunken particles. 
The action of mercury salts is curious. They are very insoluble but have 
a powerful effect on the human intestines ; what happens in the human 
intestine, nobody knows. Did the larvae show any symptoms ? 

I can only give results and have concluded that probably the salt 
acts through the mouth. The larvae became sluggish before they died. 
In the graphs I have shown the points when the larvse began to show 
symptoms of sluggishness ; these points are indicated by the positions 
at which the lines break. 

To settle the point of oral or other action the intestines of dead larv® 
might be tested for mercury. 

Did you try shaking up the mercury salt in the water before putting 
the larvae in ? 


Mr. Fletcher. 
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No ; I shook the water violently to dissolve the salt and then liltcral Mr. Sen. 
it. 

It would seem worthwhile- to try a parallel series of experiments Mr. Fletcher, 
with mosquito larvae, in one case simply powdering the salt on the surface 
film and in the other shaking the water up well so as to get tlic salt well 
distributed through it. 



. iil.-OVIPOSITION IN CULICIDiE.* 

(Plate XXXI-XXiV). 

By H. N. Sharma, B.A., and S. K. Sen, B.Sc. 

This paper deals with the results obtained in one of a series of inquiries 
on the part played by chemical and physical factors in determining 
some of the more important activities of insects. 

The mosquitos selected for experiment were generally Culex jaiigans^ 
Culex rishnui and Ste(^omyia alhoimia^ and the object of the inquiry was 
to ascertain (1) whether choice of water for egg-laying is, in these mos- 
quitos, influenced by the condition of the water as regards temperature, 
osmotic pressure, and surface-tension, and (2) whether their choice can 
be influenced by the addition of small quantities of sweet, salt, astrin- 
gent, or alkaline substances to the water. 

The mosquitos were kept in a wnodeii frame covered with netting 
and about two feet long, the netting being provided with sleeves for 
convenience of manipulation. In the cage were two dishes of moist 
banana for food, and round glass vessels (3 inches diam. X 1| inches 
high), containing water or the various solutions for the reception of eggs. 
In the experiment dealing with the eSect of temperature, the arrange- 
ment was as shown in Plate XXXI. The lamps were switched off for an 
hour every day between five and six in the the evening, and fresh ice 
was provided twice a day at 8 a.m., and G p.m. Temperatures were taken 
at 8 A.M., and generally also at 8 p.m. This rough arrangement was 
found to give sufficiently constant temperatures for our purpose ; the 

* The observations recorded in this paper were started at the sugeestion of the late 
Mr. h. M. Howlett, Imperial Pathological Entomologist, the objcr.t of the inquiry being 
explained in the introductory portion which has been taken from the notes left by Iiiui. 
It will bo seen that the data obtained exhibited a wide and often unintelligible divergence 
in the egg-laying propensities in different mosquitos, and, as such, the publication of 
these results should perhaps have been withheld ; but aa the observations involved a 
largo amount of arduous work occupying several months, it has been considered desirable 
that they should be published, even if merely as an indication of the possibilities (or 
otherwise) of this line of work, rather than be altogether lost to the cause of (ftitoraolo- 
gical science. Every effort has been made to condense the results, nut only by omitting 
details but, a 8 will be seen, also by adopting the graphical method of representation ; 
and, as such no particular implication, other than a mere simplified presentation of 
results, is to be sought in these curves. Where we have attempted to deduce a con* 
elusion, wa have done so only on the basis of an average of large numbers of observa- 
tions, and, even then, we should be far from insisting on its unccmditional acceptance. 

Except where otherwise stated all remarks relate to Slegoimjia alhoyicia. 

All the series of experiments enumerated tn this paper were initiated by the late Mr. 
Howlett but no record is available to show what principle underlay the selection of the 
chemicals experimented with. The First Author was responsible for most of the oviposi- 
tion figures except the temperature and a few more figures which were obtained by the 
Second Author who also wrote up the materials and prepared the graphs, and gave 
what interpretation he considered possible to the BelecUon of the cliemicals. 

( 192 ) 
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two cool vessels were r-3°C below and the two warm ones 5®-7^C above 
the temperature of the two controls. The temperature of the roiUrols 
was practically identical ^vith the air-temperature ; there was no niarki^l 
fall at night, owing to the apparatus being in a closed room. The tem- 
perature on the roof of the cage was the same in all parts of it. 

To test the effect of osmotic pressure, solutions of common salt and 
sugar were exposed side by side, the object being to eliminate results 
due to the taste of the solutions. It is not certain how the taste appeals 
to the mosquito, but there is no doubt that they have at least no objection 
to sugar solutions of a wide range of concentration. 

Solutions of Sodium taurocholate were used in the series dcsi^med 
to test the effect of loosing the surface-tension, but here again there may 
be complications due to taste- effects. A solution of Sapoiiin was also 
included in this series ; as is well known, it has the effect of greatly 
increasing the viscosity of water, even when present only in minute 
quantities. 

In the series designed to test the effect of sweet, salt, astringent, and 
alkaline substances, it was necessary to eliminate the effect of variation 
in osmotic pressure by using isotonic solutions (M-10). 

Each series of observations has been considered in relation to only 
one physical or chemical factor, but, as ha.s already been stated, one or 
more additional factors might have operated to make the results what 
otherwise might have been very different. We shall consider some of 
the more important possibilities of this kind in the course of our 
discussion of the results. 

It should also be noted that the predilection of mosquitos to oviposit 
in particular kinds of water has not been considered in relation to a vary- 
ing atmospheric temperature and moisture. Nor lias the fact of unequal 
illumination of the vessels (placed for the reception of eggs) been taken 
into consideration in adjudging the mosquitos’ liking for any particular 
substance for oviposition. 

In the absence of further experiments it would be hardly profitable 
to touch on the general question of how far the maternal instinct modifies 
the phenomenon of oviposition, though the subject would probably repay 
study, especially in the case of mosquitos, where the fact that they 
always oviposit in water offers unusual facilities for altering the condition 
of oviposition, and thereby studying the effects of various substances 
both on the incubation period of eggs and on the well-being of the off- 
spring, A series of concurrent ohservatioas was started in this direction, 
hut the data so far obtained are exceedingly scanty. In our present 
paper we shall confine ourselves practically only to a consideration of 
the mosquitos’ partiality for any special kind of water for oviposition, 
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quite independent of any consideration as to how it would affect the 
future of the ofispring. 

In the taste experiments (Series 1) (Plate XXXII) the largest 
number of eggs was laid in 0*6 per cent. NaCl, compared with which 
those laid in an equimolecular solution of sugar were very few, though 
in captivity the mosquitos* liking for sugar for drinking purposes is well 
known. It would appear that the mosquito prefers a salt solution of 
low strength sometimes even to distilled water (Culex [atigans seemed to 
prefer sugar to XaCl). In judging the results obtained with Ca (OH) 3 , 
due consideration must be given to the fact that the substance, when 
exposed to atmosphere readily forms CaCog, in which condition it is 
likely to exert almost a neutral efiect. Tannin was tried in' order to 
find out whether the substance, as present in the bark or tissues of 
trees, imparts any property (e.g,^ taste or colour) to water occurring in 
holes trees in which some of mosquitos habitually breed, but they seem 
positively to dislike it. 

In Series 2 (Plate XXXII) the efiects of changing the acid radicle 
keeping the base (Sodium in this case) constant were studied and the 
results obtained with equimolecular solutions of these substances are 
represented in the curves. In the same series are included results 
obtained with different percentages of NaCl. 

Series 2(a) (Plate XXXIII) gives figures obtained with varying pre- 
centages of NaCl. As will be seen a strei^h considerably below 1 per 
cent, is always preferred by them. 

Series 2(6) (Plate XXXIII) shows the comparative effects of NaCl 
and KCl, the results obtained being, as will be seen, very anomalous. 
It would be useless to seek for an explanation before further experi- 
ments are made with different species of mosquitos. 


The results obtained with certain organic acids are interesting inas- 
much as the salts always appeared better than their corresponding acids, 
as will be seen in the following statement : — 


Chemical. 

Number of egga 
laid by Stegmyia 
a^picta. 

Number of egg- 
masses laid by 
Culex fatigans. 

Citric Acid 0*5 per cent. . , , , . ! 

9 

0 

Sodium citrate 0*5 per cent 

. 1,629 

2 

Potassium citrate 0*5 per cent. .... 

368 

3 

Tartaric Acid 0-5 per cent. , . 

93 

0 

Sodium tartrate 0*5 per cent 

2,367 

3 

Oxalic acid 0*5 per cent 

14 

0 

Sodium oxalate 0*6 per cent 

510 

1 0 

Water 

635 

0 
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Concurrently with the preceding series of experiments with af) per 
cent, organic acids another series of observations was made on the effects 
of certain inorganic acids (against an alkali) the result being as Mows •— 


Chemical. 

Number of 
laid by Shgomijhi 
(xlbopicla. 

Number of epg- 
inasses laid by 
Cukz failgamt. 

Hj SO 4 1 p«r cent. 

GO 

0 

0-5 per cent. • . . . 

11 

0 

HCI>. 1 per cent 

31 

1 0 

0 5 per cent. ....... 

89 

0 

Boric Acid (? 0‘5 per cent.) .... 

93j 

2 

H, 0 

1.459 

2 


Series 5 (Plate XXXIV) shows the comparative effects of certain 
well-known (Hsinfectants and therefore the practical value of these 
figures is obvious. The inclusion of Malachite green was suggested by 
its colour which could be conveniently tried against the red of KMnO . 
As was expected, mosquitos showed a distinct preference for green 
over red, but it is interesting to note that they preferred the lower of 
the two intensities. In connection with the figures obtained with 
it may be noted that in another paper by one of the present writers it 
has been shown that 0-001 per cent. HgCU has hardly airy deleterious 
effect on mosquito larvae,* and as such, the fact that thev oviposited 
in corrosive sublimate does not conclusively prove their indifference to 
a poisonous substance during oviposition. 

Series 6 (Plate XXXIV) represents results obtained with certain 
vegetable products. Mannite is the sweetish crystalline compound oc- 
curring in celery, sea-grasses, etc., and asparagin occurs in asparagus. 
As will be noticed the subtsances have been selected, to some extent, 
^nth reference to their position in the system of organic compounds, the 
citrate and the bitartrate being both oxidation products of glycols, and 
asparagin being the amide of aspartic acid, which on treatment with 
nitrous acid produces malic acid, another oxidation product of glycol. 
The partiality shown to Sodium citrate even in preference to water is 
borne out by the observations recorded in a previous series. But the 
figures obtained with 0*5 per cent. XaCl are unexpectedly meagre. 


• A note on the effects of Mercurous Chloride on Culicid lerrse, by S. K. Sen. 
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With regard to the results obtained by an alteration in the aurlace* 
tension (Series 7) (Plate XXXV), an addition of NaCl was made in two 
cases in order to stimulate oviposition, it having been previously found 
that, generally speaking, mosquitos readily oviposit in a salt solution of 
low strength, sometimes in preference even to distilled water [e. 9 ., in 
series 2 (a)] . As will be seen Sodium taurocholate appeared to be dis^ 
tinctly better than Saponin and even than distilled water. 

With regard to the results obtained in a varying temperature (Series 
8 ) (Plate XXXV) it is open to question hoyv far they have been 
correctly represented in the curves, if it is assumed that the act of 
oviposition is more or less dependent on a differential thermal stimulus, 
as generally no three temperatures remained constant for more than a 
day. It would appear, however, that in a temperature variable between 
23° and 35°C, almost all the species of mosquitos experimented with 
(the notable exception being Anofheles. rossi) preferred the hottest of 
the three temperatures, the results being summarized in the following 
statement : — 


1 

Mosquito. 

NdMBEH of egos OB EGG-MASSES LAID 
IX WATER. 

' Hot, 

Normal, 

Cold. 

Cuhx faiigans . 

31 

U 

2 

„ vishnui . • . . . . j 

19 

2 

2 

„ gdidus 

3 

0 

0 

^ Cuhx sp. (yellow) | 

10 

1 

0 

Stegomyia albopicta . . , . . ' 

1,381 

415 

393 

i 

„ siigms , . . . . 1 

1 

33 

60 

0 

Armiigeres oblutbans 

50 

! 0 

0 

Anopheles rossii ..... 

108 

I 303 

0 

Culex concolor 

2 

i 0 

i 

2 


The oviposition results recorded in this paper may be correlated 
with the observations made by one of the present writers on the effects of 
certain of these substances on the development of the young stages of 
Ctilex jatigans,* But in doing so it should be remembered that as the 
layings in the case of Culex futigans were exceedingly few, the correlation 
of the two sets of observations is likely to leave a large margin of error 
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in our views with regard to the maternal instinct obtaining in this 
specif of mosquito. < 

♦ “ A preliminary note on the action of acids, salts and alkalies on the development of 
Culicid eggs and larvae,” by H. N. Sharma, B.A. 


Exj)lanation of Graphs, 

Series 1. 

Sfegomyia albopicta 

Cukx ffitigaTis - 

Anophele-9 

(!) Culcx 8p. 

The vertical line represents the number of efygs or egg- masses laid. In the case of 
Stegomyia albopicta one-tcntli of the actual number nf eggs laid is represented. 


Series 2. 

Stegomyia albopicta 

Cnlcx fatigana 

The horizontal lino represents the number of eggs or egg-masseB laid. Tlio vertical 
line represents percentages of the sodium salts used, which are . — 

NaCl, 0-25, 0-6, 1, 2 ; NaNo, 0-8 ; Na,No 4 , U4 ; 

NajSo4, 1*4 ; Na2S204, 

Against tho percentage of 14, Na 3 Po 4 is indicated by Na...So 4 is indicated byx 
In tho case of Slegomyia albopicta onc-tcnth of tlie actual niimbcM' of (“ggs laid i.s 
represented 


Series 2((7). 

Siegomyia albopicta — — 

CuUx fatigana 

Anopheks rossn 

The horizontal line represents tho number of eggs or egg-maRses laid. 'I'lie Y<’itical 
lino represents the percentages of NaCl. 

In tho cases of Stegomyia ulhcpicta and Anopkelea rossii onc-tentli of the actual 
number of eggs laid is represented. 


Series 2(&}. 


Stegomyia albopicta 
Cuhx fatigana 


-(NaCl) ; (KC’l) . 


The horizontal line represents the number of eggs or egg maRROR laid. The vcitical 
line represents the percentages of the salt, which arc 0*29, 0*58 and 0*74 (together 
with a control). 

In the caso of Stegomyia albopicta one- tenth of the actual number of eggs laid is re- 
presented. 


0 
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Series 6. 

a, indioatei mslRohite green (O'OOl per cent.) ; 
a'. Malachite green (0*0001 per cent.) \ 

b, KMn 04 (0-001 per cent.); 

c, Hgcl, (O'OOl per cent.) ; d, Salicylic acid (0-1 per cent.); and 

d, Salicylic acid (0-001 per cent.). 

The vertical line represents the number of eggs or egg-mass^ laid. 

Skgomyia albopicia 

Culex fatigarta 

(7) OulsEsp. 

In the case of S, albopicta percentagei of the total number of eggs laid are represented. 
Series 6. 

Stegomyiu aV^opicid — — — 

Culez fatigana — 

A mphdea culicifacies 

The vertical line represents the number of eggs or egg-raasses laid. In all cases one- 
tenth of the actual number of eggs or egg-raasses laid is represented. 

Series 7. 

Skgomyia aV)opicta — 

Culex fatigana 

(7) Cukxep. 

rt represents sodium tanrocholate (0*06 per cent.}. 

6 saponin (0-07 per cent.) 

c NaCl ( 1 per cent.) + Sodium taurooholate (b-Oi) per cent.) 

d NaCl (1 per cent.) + saponin (0-07 per cent.) 

The vertical line represents the total number of eggs or egg- masses laid. In the 
case of Stegomyia albopicta one-hundredth of the actual number of eggs laid is 
represented. 

Series 8. 

Stegomyia albopicta 

Culex fatigana 

Culex vishnni 

The horizontal line represents temperatures in centigrade. The vertical line re- 
presents the number of eggs or egg-masses laid 
The series represents the average of two oonsecutive temperatures. 

In the case of Stegomyia albopicta one-tenth of the actual number of eggs laid i? 
represented. 



25.-_A PRELIMINAEY NOTE ON THE A('TION OF 4('IDS ^Ar 
and alkalies on the development of irit rn 
EGGS AND LARV^. 

(Plate XXXVI). 

By H. N. Sharma, B.A. 

The experiments referred in this paper were made witli tlie object of 
.ieterminmg the effect of various chemicals on the e^s and lirve of 
mosquitos, the immediate purpose being to gain siiclitishdit as would 
lead to more precise series of experiments with more definite compounds 
While I was investigating the effects of different chemicals upon the 
oviiiosition of mosquitos, the results obtained prompted me to undertake 
the present series of experiments with all the early stages of Ciilicid®. 

It occurred to me that attempts might be made' to ascertain wlietlier 
there was any connection between the oviposition and the development 
(if etTgs and larvae of Culicidae with various chemicals. 

The chemicals employed are ; — 

Acids: Tannic, Salicylic, Boric, Malic, Butyric, Acetic Lactic 
Tartaric, Oxalic, Sulphuric and Hydro-chloric, ’ ' ' 

Salts : Mercuric chloride, Potassium permanganate, Sodium nitrate 
Sodium chloride, Potassium chloride. Sodium phospliate. Sodium 
sulphate. Sodium thiosulphate, Potassium bitartrate, Sodium 
tartrate, Sodium citrate, Potassium citrate and Sodium oxalate. 

Alkalies: Sodium hydroxide, Potassium hydroxide and Calcium 
nydroxide. 

As regards the selection of .substances, some were taken uii with 
1 lence to their occurrence in natural breeding place-s, while others 

IniCrT’ ‘F " ‘r™" ». ..k.: 

their I niajonty of cases in definite proportions of 

Z rr 

neem purpose it would be un- 

"hiect of th^ underlying these selections. The 

iuc facts P"«®®«tin a brief form a few interest- 

ews and 1 behaviour of these substances towards the 

‘arv« of mosquitos. 

'I'lite Sodium chloride had reference to the practical 

ment of breeding places of mosquitos witli common salt 
( 199 ) 
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and to the possibility of their breeding in naturally saline water. The 
results obtained with varying percentages of Sodium chloride are shown 
in the accompanying graph. (Plate XXXVl), ^ 

About 4 dozen glass dishes of almost the same capacity were selected 
for experiments. In these dishes measured quantities of various solu- 
tions of different strengths were kept and the original strength was 
maintained by adding the necessary amount of distilled water after 
every 24 hours, to make up the deficiency caused by evaporation. Pure 
water was used as a control. 

The eggs employed in the experiment were those of Culex 
because it is the most common domestic mosquito and also for the reason 
that it breeds almost freely even in very low temperatures, as these 
experiments were performed in the winter season. In the course of the 
experiment a stage arrived, when it appeared that the larvae in various 
solutions in which they had hatched, were suffering in development 
owing to lack of food. 0*001 per cent. Sanatogen was therefore added in 
each dish. This addition of Sanatogen gave a sort of stimulus to all the 
larvae. Still owing to the low atmospheric temperature prevailing at 
the time (being winter) the development was exceedingly slow. 

In some chemicals the eggs did not hatch at all, in some the eggs 
did not develop but split up ; while in some the larvae died while just 
in the act of emergence ; in some the larvae half emerged and died before 
complete emergence ; in some the larvae met instantaneous death 
immediately after emergence ; in some the larvae prospered for some 
time but died before attaining full maturity ; and in the rest they attained 
maturity and mosquitos emerged. 

In determining the susceptibility of the egga and larvae to vahovis 
chemicals the results fall under 6 heads : — 

Series A. (Life cycle incomplete) — 

(1) Eggs did not hatch. 

(2) Larvae partially hatched and died. 

(3) Larvae hatched and died instantaneously. 

(4) Larvae hatched and died in less than 24 hours. 

(5) Larvae hatcJtied, survived from 1 to 25 days without attaining 

maturity. 

Series B : — 

(6) Life cycle complete. 
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Series A. 


1. Eggs did not hatch in the following chemicals 


Substance. 

Percentage. 

1 1Iem.\kks. 

j 

Salicylic acid ...... 

O'l 

: 

Oxalic acid 

0-5 ' 

yplggs split up. 

Caustic potash ...... 

1-0 

Partially hatched in one 



expt. but larvm died 

Ditto ...... 

0-G 

before emergonee. 

Ditto 

05 


Citric acid ...... 

Uo 

Hatclied in ene instiiiie‘o 
‘jut of :] i-xpts., but iho 
young larvic died iu less 

Sulphuric acid 

10 

tliau 12 hours. 

2. Larvae partially hatched and 

died. 


Tannin ....... 

3-2 


Caustic potash 

0-6 


Potassium permanganate , 

0 001 


Sodium oxalato . 

0-5 



In the effecta of the above solutions employed in No. 1 and 2 experiments there ia 
not much difference, I have found that if sufficiently developed e*M.s are used in exnt 
Xo. 2. they hatch partially but if fresh eg^s are employed, they give the same resilt 
ai IQ exp t. No 1 ; that is, they do not hatch. 


3. Larv30 hatched but died 


instantaneously. 


Butyric acid 

0-5 


Acetic acid 



Hydrochloric acid 

0-3t) 


Ditto 

0.18 


Lactic acid . . . . , , ; 

0-5 


4, Larvae hatched and died in less 

than 24 honrs. 

Sodium chloride .... 

2-0 


Ditto .... 

1-0 


Sodium phosphate ..... 

I'i 


Sodium sulphate , . . . , 

1*4 


Sodium thio iiulphate .... 

2*5 


Sodium nitrate 

3‘8 


Potassium bitartrate ..... 

0‘5 


Mercuric chloride 

0-001 


Caustic soda ...... 

10 


Tartaric acid 

0-5 


Malic acid ..... 

0-5 


Sulphuric acid 

0-5 


Boric acid 

2*5 


Ditto 

0-5 


Citric acid 

0-5 

In 2 cases they did not 



hatch but in the 3rd 



case the larvae hatched 



and died. 
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5. Larv® hatched but did not attain complete maturity. 


i 

Substance. i 

, Larvse died after the 
Per cent. following number of days 

1 after hatching. 

Caustic potash . . . • • • 

! 0-25 

1 

i 

Potassium chloride ^ 

I 0-58 

7 

Ditto 

1 0-74 

6 

Sodium chloride 

1 

0*74 

! j 

24 


As regards Sodium chloride 0-74 per cent, out of 57 larvse, originally hatched, oiiiy 
2 survived up to 23rd day. Out of tlicse on© died on the 24th day and the reioaiuiri^' 
one pupated and died on the 25th day. 


Series B. 


6. Life cycle complete. 



Per cent. 

Egg 
period 
in days. 

].arviU 
yieriod 
iu days. 

Pupal 
])erifxl 
in days. 

Total. 

PtMAKK^, 

Salicylicackt 

‘001 

it 

28 

3 

34 


SoLliuiii chloriile . 

0 6 

3 

30 

3 

38 


Ditto 

0-58 

3 

31 

3 

37 


Ditto 

0‘5 

3 

26 

3 

32 


Ditto 

0*20 

3 

30 

3 

38 


Ditto 

0‘2j 

3 

20 

3 

35 


Sodium tartrate . 

; Ou 

1 

3 

i 

22 

2 

27 

1 l,nr\a i>'‘ 
taini'd iiu‘- 
turitv in 
the ‘ di'.'r- 
test period. 

Sodium citrate 

0-5 

j 3 

29 

3 

35 


Potasfliam citrate 

0*5 

i 3 

28 

3 

34 


Potassium chloride 

0-5 

1 ^ 

33 

3 

39 

1 

periud. 

Calcium hydroxide 


i 3 

29 

3 

35 : 


Water ..... 



28 

3 

34 1 

A vero 


In Series B as the table shows the quickest larval development took 
place in Sodium tartrate 0*5 per cent., the slowest development in 
Rssium chloride and the average development in water. Potassium citrate 
0*5 per cent, and Salicylic acid 0*001 per cent. 

The most interesting and important fact is that the list of substances 
in which either the eggs did not hatch or the larvse died soon after hateb- 
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ing, includes some of the chemicals in which the least number of . 

laid.* They are 

Acids: Citric, OxaUc, Malic, Lactic, Sulphuric and Hydrochloric 
Alkalies : Caustic potash and Caustic soda. The substance in whicb 
the larv® and pupre developed most quickly is also the same in ivhich 
the largest number of eggs were laid, i.e., Sodium tartrate. 

One remarkable fact about Sodium tartrate is that the larvm developed 
very fairly in the beginning of the e.xperiment and nearly achieved 
maturity, one week after their hatching. But after that their progres.s 
was at a stand-still for about 10 days and they did not pupate until 
some food in the form of sanatogen (as referred to in the beginniim) 
was added. Another striking fact is that it was also in the first week of 
their larval stage, that the number came down from 98 to 7 only all 
of which pupated afterwards. Of course the mortality was high in 
the beginning of the larval stage in all these solutions, but not to such 
an extent. 

So fax as I have tried, Sodium tartrate seemed to be very well adapLed 
to hasten&g the development of mosquito larvee. 

Results obtained with Sodium chloride 


Per cent. 

Result. 

2-0 . 

. Larvae hatched and died inimediatelv. 

10 . 

. . Larvse hatched and died within 24 hours. 

0*74 

. . Larvffi hatched but out of 57 only 2 were alive on the 

18th day ; 1 more died on the 23rd day and the 

‘0-6 

remaining one pupated and died on the 25th day. 

. . Life cycle complete. 

0-58 

. . Ditto. 

0-5 

. . Ditto. 

0-29 

. . Ditto. 

0-25 

Ditto. 

Results obtained with Potassium chloride 

Per cent. 

Results. 

0-74 

♦ . Larvje hatched but died witliin 8 days. 

0-58 

. . Larvse hatched but died w’ithin 9 days. 

0-29 

. . Larvae hatched, pupated and mosquitos (‘merged. 


wifk Oviposition in Culicidae ” by Mr. S. K. Sen and H. N. Sharnni lii esented 
vjth this paper to the Meeting. 
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5. Larvse hatched but did not attain complete maturity. 


I ^ Larvae died after tlic 

Substance. j Per cent. following number of days 



j alter natebmg. 

Caustic potash ...... 

0-25 

1 

Potassium chloride 

0-58 

7 

Ditto ■ 

0-74 

6 

Sodium chloride j 

0-74 

' i 

24 


As regards Sodium chloride 0-74 per cent, out of 57 larvse, originally hatched, only 
2 survived up to 23rd day. Out of tJiese one died on the 24th day and the reniauiin'. 
one pupated and died on the 25th day. 


Sebies B. 

6. Life cycle complete. 


Siitgtmice, 

I’d- cent. 

period 
in duyg. 

l.ar^■al 
) 'cried 
in days. 

Pupal 
period 
ill days. 

Total. 


Salicylic acid 

•001 

a 

28 

3 

34 


Sodium chloride . 

O' (5 

3 

30 

3 

36 


Ditto 

U-58 

3 

31 

3 

37 


Ditto 

0-5 

3 

2C 

3 

32 


Ditto 

0-20 

3 

30 

3 

36 


Ditto 

O' 25 

3 

29 

1 

3 

35 


Sodium tartrate . 

0'5 

I 

3 

[ 

i 

22 

i 1 

2 

27 1 

1 

1 

Larvif i'P 
taim"! 1 ) 1 '’- 
1 turitv it! 
the sllMi- 

test itcriL'i 

Sodium citrate 

0-5 

3 

29 

3 

35 

Fotassiuiu citrate . . ' 

0*5 1 

3 

28 

3 

34 


rotaggium chloride 

0-5 j 

3 

33 

3 

39 

Took '.'rc.dct 
period. 

Calcium hydroxide 


3 

29 

3 

35 

Water ..... 


3 

28 

' 3 

34 



In Series B as the table shows the quickest larval development took 
place in Sodium tartrate 0-5 per cent,, the slowest development in Pot- 
assium chloride and the average development in water, Potassium citrate 
0*5 per cent, and Salicylic acid O-OOl per cent. 

The most interesting and important fact is that the list of substances 
in which cither the eggs did not hatch or the larvse died soon after batch 
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ing, includes some of the chemicals in which the least number of om,s .v..,. . 
laid.* They are;— oo^weii. 

Acids; Citric, Oxalic, Malic, Lactic, Sulplmric and Hydrochloric 
AlkaUes : Caustic potash and Caustic soda. The subsUnce in which 
the larvsB and pnp« developed most quickly is also the .same in which 
the largest number of eggs were laid, i.e., Sodimn tarlm-le. 

One remarkable fact about Sodium tartrate is that the larv® develoocd 
very fairly in the beginning of the experiment and nearly achieved 
maturity, one week after their hatching. But after that their progress 
was at a stand-still for about 10 days and they did not pupate until 
some food in the form of sanatogen (as referred to in the beoinnin'd 
was added. Another striking fact is that it was also in the first week of 
their larval stage, that the number came down from 98 to 7 only all 
of which pupated afterwards. Of course the mortality was high in 
the beginning of the larval stage in all these solutions, but not to such 
an extent. 

So far as I have tried, Sodium tartrate seemed to be very well adapted 
to hasten3ig the development of mosquito larvae. 

Results obtained with Sodium chloride;— 


Per cent. 

Result. 

2*0 . 

. . . Larvse hatched and died immediately. 

1*0 . 

• . . Larvse hatched and died within 24 houis. 

0-74 

* ’ * Rarv® hatched but out of o7 only 2 were alive on tin.; 

1 8th day ; 1 more died on the 25rd day and the 

'0-6 

remaining one pupated and died on the 2oth day. 

. . Life cycle complete. 

0-58 

. . Ditto. 

0*5 

• • Ditto. 

0*29 

• . Ditto. 

0*25 

* . Ditto. 

Results obtained with Potassium chloride : — 

Per cent. 

Results. 

0*74 

. , Larval hatched but died within 8 days. » 

0*58 

. , Larv® hatched but died within 9 days. 

0*29 

. . Larvae hatched, pupated and mosquitos emerged. 


Ovipositioa in Culicid® ” by Mr. S. K. 8cn and H, N. 8harnu. luesenU’d 
witb this paper to the Meeting. 
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5. Larvse hatched but did not attain complete maturity. 


Substance. 

Per cent. 

i died alter tl,,, 

‘ following number of davg 
after hatching. 

Caustic potash 

I 

0-25 

I 

Potassium chloride . . ♦ • * 

0-58 

7 

Ditto .••••* 

0-74 

6 

Sodium chloride 

0-74 

1 

24 


A chloridc 0-74 per cent, out of 57 larvse, originally halclKt), uiilv 

2 survived to 23rd day. Out of these one died on the 24th day and the reniaimi,. 
one pupated and died on the 25th day. 


Series B. 


6. Life cycle complete. 


— — 


Egg ! 

Larval 

Puiial 



Stibstitiice. 

Per ecut. 

perioil j 
in tlaye, 

period 
in days. 

period 
in days. 

Total. 


Salirvlic Jtcitl 

■001 

i 

28 

3 

34 


Sodium chloridfl . 

0-6 

3 

30 

3 

36 1 

1 


Ditto V • ' ; 

0-58 

3 

31 

3 

37 


■ 


3 

20 

3 

32 


Ditto 

a 




Ditto • • • ! 

0-20 

3 

30 

3 

36 


Ditto 

0-25 

3 

20 

3 

3a 




o 

22 

2 

27 1 

Liuvir ill- 

Sodium tartrate . • • ; 

O' a 





; taifti'il ui.^- 






1 

turity i” 

! 


i 




the sh'T- 
test perieJ- 

Sodium citrate 

0-5 

1 3 

29 

3 

35 


Potaseiam citrate 

0*5 

1 ^ 

28 

3 

34 

Took L'l'C -dl T 

Potasbium chloride 



33 

3 

39 

0-5 

j 



period. 

Calcium hydroxide 


\ 3 

20 

3 

35 




3 

28 

3 

34 

Avendv. 

Water . . . • ■ 










In Series B as the table snows me ciuiuKcsu laivai 
place in Sodium tartrate 0-5 per cent., the slowest development in i'o • 
assium chloride and the average development in water, Potassium citra 
0-5 per cent, and Salicylic acid O'OOl per cent. , „ 

The most interesting and important fact is that the list of sii . - 

in which either the eggs did not hatch or the larvse died soon after a 
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ing, includes some of the chemicals in which the least number of w«n„ 
laid * They are 

Acids : Citric, Oxalic, Malic, Lactic, Sulphuric and Hydrochloric 
Alkalies : Caustic potash and Caustic soda. The substance in which 
tlie larv* and pup® developed most quickly is also the same in which 
the largest number of eggs were laid, ie., Sodium laHraie. 

One remarkable fact about Sodium tartrate is that the larv® develooc i 
very fairly in the beginning of the experiment and nearly achieved 
maturity, one week after their hatching. But after that their progress 
was at a stand-still for about 10 days and they did not pupate until 
.some food in the form of sanatogen (as referred to in the beginning) 
was added. Another striking fact is that it was also in the first week of 
their larval stage, that the number came down from 98 to 7 only all 
of which pupated afterwards. Of course the mortaiity was high in 
the beginning of the larval stage in all these solutions, but not to such 
an extent. 


So far as I have tried, Sodium tartrate seemed to be very well adapted 
to hasten&g the development of mosquito larvae. 


Results obtained with Sodium chloride 


Per cent. 


Result, 


2-0 . 
I-O . 
0-74 


0-6 

0-58 

0-5 

0-29 

0-25 


. Larvae hatched and died imrijcdiately. 

. Larvae hatched and died within 24 hours. 

. Larvse hatched but out of 57 only 2 were alive on tlit; 
18th day; 1 more died on tho 23rd day and the 
remaining one pupated and died on the 25L}i day. 
. Life cycle complete. 

. Ditto. 

. Ditto, 

. Ditto. 

Ditto. 


Results obtained with Potassium chloride : — 


Per cent. 


Result 3. 


0*74 

0*58 

0*29 


. Ijarvsc hatched but died within 8 days. » 

. Larvse hatched but died within 0 days. 

. Larvse hatched, pupated and mosquitos emerged. 


Oviposition in Culicidse ” by Mr. S. K. 8cn and H. N. Sharme presented 
with this paper fco the Meeting. 
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Results obtained with Caustic Potash. 

Per cent. Reaulta. 

I’O . . . . Eggs did not batch. 

0*6 ... Eggs did not hatch. (In one experiment hatched 

partially but aU larva died before complete emer« 
gence). 

0*5 . . . Eggs did not hatch. 

0'25 . . . Eggs hatched but all larv® died within 48 hours 

By looking at the table No. 4 it would appear that in 1*0 per cent. Caustic 
soda the eggs hatched but the iarvge died within 24 hours but in the case 
of Caustic potash eggs did not hatch at all in 1-0 per cent., 0-6 per cent, 
and 0*5 per cent. This shows that the toxicity of Potassium hydroxide 
is far greater than that of Sodium hydroxide of the same strength. 

In conclusioir, the preliminary character of my experiments may 
again be emphasized. Final conclusions can not be drawn, at least with 
any degree of satisfaction from laboratory experiments alone. These 
should obviously be followed by field experiments under natural condi- 
tions. 

The general results are intended to give some clue as to possible 
lines upon which this investigation may profitably be pursued. 

In this respect I have noticed an interesting point. When bamboos 
are cut the juice exudes into the contained rain water and the result is a 
fermenting mass containing alcohol. This is very suitable for the 
development of Leicesteria larvae. Did you try alcohol 1 
No. 


Major Christo** 
pbers. 


Mr. Sfaarma. 



26.— THE DISTRIBUTION OF MOSQUITOS IN RKLVTION TO 
THE ZOOGEOGRAPIUCAL AREAS OF THE INDIAN EMm™ 

(Plate XXXVIl). 

By Major S. R. Cheistopheks. GI.E,, I.M.S., Central Malana Barcau, 
Kasauh, 

In 1916 I pubMed a “ revision ” of the Indian Anophelinu.- in .-lueh 
I gave, under the different species, the various arcus from wliicli up to 
that date they had been recorded, whether in publislicl ■ n 
collection at the Central Malaria Bureau. It seems de.sirablc'lmwever 
to supplement this information with such further facts as have been 
gathered and to put it in a form which will make the zoogcographical 

distribution of this group more easily appreciated 

Regarding other mosquitos than Anophelines only very few tentative 
regarding their di^itribution can as yet be given, partly boiause 
they are less thoroughly collected than are Anophelines and partly 

owmg to difficulties of synonomy which as regards the Anophelines 
have now largely disappeared. ^ 

The Anophelines form a very suitable group for a basis in the study 
of the geographical distribution of the Culicidic both because they hav e 
been very thoroughly collected and because much work has been done 

of thes species are of a very suitable size, neither too large nor too small 

o. "''"‘t tliereis at present recognised 

nly one genus. In the case of the Culicidai there are many and the 

therT“th°V”Tl,‘' obviously much greater. We might think a priori 
therefore that m the Anophelines wa have, at least in part, to study a 

rolnir^ T® '“r”* re- 

cognise caution where, as is evidently the case, the distribution of indivi- 

dua species IS often hut a part of general faunal changes 

b-Ki? r surface of the earth has, on a zoogeographical 

For 

the dkt 'b^ based upon 

Ittd r, “ that of birds and rep- 

life inel. closely, if m some cases at all, upon lower forms of 

me including the Insecta. 

^'‘^'itord (1), who is the chief authority on the 

Eranire ir P^P“^ the Indian 

J^mpire into four mam areas 

(1) The Piinjab, including Sind, the desert country east of the 
udus, Gutch and Western Rajputana. 

( 206 ) 
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(2) The Indian Province proper, including all India east of Delhi and 

Kathiawar to the Rajmahal hills and the whole of the Penin- 
sula south of the Ganges, with tie exception of the western 
coast and including north Ceylon. 

(3) The Eastern Bengal Province, including areas east of Calcutta. 

(4) Malabar and South Ceylon. 

In a later paper Blanford (^) divides India into 19 sub-areas grouped 
under five main provinces, (1) the Indo-gangetic plain, (2) the Peninsula, 
(3) Ceylon, (4) the Himalayan area and (5) Assam, Burma and East of 
Bengal. The Peninsular area includes 5 of the sub-areas, namely 
(ft) Rajputana and Central India, (h) the Deccan tract, (c) Bihar and 
Orissa tract, (d) the Carnatic or Madras and {e) the Malabar Coast. 
The limits of these areas and sub-areas is given in Map 1 (Plate 
XXXVII). 

In regard to these areas the Punjab tract is considered to be Holarctic, 
the remaining tracts Oriental. The most important feature would seem 
to be tbe occurrence of a strong Malayan facies in those parts east of 
Calcutta and in the isolated Malabar tract which includes also Southern 
Ceylon. There is also some extension of Malayan affinities to the Hima- 
layan area particularly in the eastern Himalayan tract. A peculiar 
area is called attention to in Southern India which is characterised 
chiefly by lower vertebrate forms and is termed Dravidian.” 

So far for the distribution of mammals. Considering the distribution 
of Anopheles, at first quite independently of these results, it is obvious 
that certain quite definite distributional sub-divisional areas exist in 
India in relation to this group. To give precise limits to these areas is 
often difficult but we may distinguish at least the following 

(1) The Indo-Gangetic area, characterized by tlie presence of 

A . cididfacieSi Giles. 

A. rossu, Giles. 

A. juliginosuSyGil^s, 

A. stephensUf Liston. 

A. sinensis j Wied. 

A. harhirostrisj Van der Wulp. 

(2) The Trans-Indus area. — Whilst this area has a rich anopheline 
fauna representative of the Indo-gangetic area as well of the Himalayan 
area to be considered later, it is strikingly distinct in the possession 
of species which are found nowhere else in India. This character 
applies also to the Culicidse other than Anopheles, so that whilst thb 
area might be considered part of tbe Indo-gangetic area I think it is 
more useful to treat it as distinct. Two species of Anopheles which are 
common to it, A, suj>eTpictus and A. rhodesiensis, are found here 



areas for ArtopHel^ne 



Western 
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feature of this fauna is that it is not restricted to the Himalayas but 
occurs as outliers far to the south in Tropical India, a point I shall 
return to later. 

Broadly speaking, after excluding the fringes of what are clearly 
western faunas and practically influence only the Trana-Indus area 
we can distinguish in the Indian Empire two types of Anopheline fauna. 

To the first we can assign the Indo-gangetic tract, the Deccan and 
to some extent the Peninsular area generally. 

To the second we must assign the countries east of Calcutta and 
the Malabar tract with Ceylon and possibly to some extent the coastal 
and hill areas of the Madras tract. 

Examining the essential nature of the difierence in these types of 
fauna one is struck by the fact that it is chiefly in the degree of 
absence of Malayan forms that these differ. It would appear legitimate 
to say that the Indian area is characterized by an impoverished 
Malayan Anopheline fauna, this impoverishment reaching to a high 
degree in the first series of tracts and being but little marked in the 
second. There is on the whole a far greater change beyond the western 
frontier than to the east. This will be seen from the following abstract 
of species : — 


African Bpcciea. 

! 1 

1 Common to 
j Africa and India 
( Ex. Trans- Indus). 1 

Indian species | 
(Ex. Trans-Indus). 

Common to 
Malay and India. 

Malay species. 

45 

4 

1 

32 

1 

1 

1 

i 

21 

32 


As Major Gill, I.M.S., once aptly put it to me, there is something 
like a mosquito fault at about the Indus. 

Though few in number there appear to be quite definitely some Indian 
species whose zoocentre is included in the Indian Empire and which 
help to make good the impoverishment of Malayan forms in a large 
part of the area. These species often have a westerly focus or tendency 
of occurrence. One may mention A. stepkonsU unrecorded in Malay 
and stretching to the confines of the Arabian Desert ; A. cuUcifacies, 
a dominant Indian form not recorded from Malay but occurring as far 
at least westward as Arabia and Palestine, More strictly Indian still 
appear to be the species A, theohaldii A. mll'mri and A. (owleri- Also 
the species A, listoni may not be quite identical with the African • 
fuTiestus, A, jeyporiensis is also a species not recorded from Malay 
though one would have expected its occurrence in this region. 
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I propose in view of these facts to sp<«k, with reference to ano.iheline 
distribution of two areas in India (1) Hindustan and (2) Malay! 

The general he of these areas is shewn in Map 2 (Pln,e XXXVlif) 

A few words may be said finally as to the Himalayli species ()f 
these H is Makyan and has been found in Java and /robablv 
the Phibppin^. The common and ubiquitous HinialayJn forin 
A. l^n^ay^ which appears not to be known out of India; Two 1, 
Anophelmes are also found in the Himalayan area which are not found 
elsewhere m India, m., the two tree-breeding species, M. h,.ia„n.U 
(Holarctic) and A. anmnddei (Malayan). The Himalay.w fauna i.s 
not confined to the Himalayas but occurs also at hi<rh levels in' th ' 
Assam and Peninsular areas. Thus both A. giyas and A. Undesa,n 
occur in the Nilgins and Palms in South India though these are sen ir itiM 
from the Himalayas by a wide extent of country quite unsuitable to 
these species which are restricted to high altitudes, A . gigeu being scarcciv 
ever found much under 5,000 or 6,000 feet. The occurrence of tin! 
Himalayan species in the isolated plateaus of Southern India is an 
instance of what is found also I believe in the case of distributional 
areas of some mammals, namely those of Alpine forms which exist now 
as outliers far to the south of India and have been considered as indica- 
ting the prevalence at one time of temperate conditions where now is 
a tropical climate. 


There remains to say something as to the distribution of Indian Culi- 
cidsB other than Anophelines. In the space at my disposal I must lx; 
brief and so cannot enter as fully as I should like into this matter. In a 
Table is given an abstract of species occurring in Africa, Ilindostaii, 
Malay o-India and Malay with the number of species common to these 
areas. ^ It will be seen that of 142 African and European species 12 only 
occur in India and of these 12 some are very widely- distributed species, 
;S. fasciata, C. fali^ans. But of 161 Malayan species 56 occur in 
Malayo-India and at least ten in Hindostan. Of the 95 species recorflcd 
from Malayo-India 40 only are at present not recorded from Malay. At 
least twenty-two of these species are found also in Hindostan, forming 
the bulk of the relatively poor culicine fauna (30 species) of this area. 
These figures must not be considered by any means exact especially as 
regards the Hindostan area in which it is probable more species (mostly 
those of Malayo-India) will eventually be recorded. The figures show, 
owever, numerically what is a self-evident fact to anyone accustomed 
to collect mosquitos. The rich fauna of moist tropical Malay is still 
ound in forests and moist jungles almost wherever they occur in India, 
n the relatively drier parts of India this heavy jungle fauna largely 
ipappears> leaving chiefly the swamp breeders, agrarian and domestic 
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forms. In the Trans-Indus and in the Himalayan area new faunas are 
encountered. The Himalayan area appears to be responsible for quite 
a number of the species restricted to India itself, notably species of 
OchlerotaUis, In this area it is curious to find in the North-Western 
Himalayas at a height of 6,000 feet or more and among oaks and pines 
such forms as Toxorhynchites leicesim and Orthofodomyia anophehides , 
which one associates with tropical conditions and which are Malayan 
species. 

The close similarity of areas based on the distribution of mammals 
to those now brought forward in respect to the distribution of mos- 
quitos is very strilcing. That there should be such coincidence in the 
case of forms so totally unrelated to one another in zoological position 
and methods of life appears to show that the distribution of forms of 
life ill this case has been less the efiect of diffusion of individual species, 
working so to speak independently, than of circumstances acting upon 
the great biological systems that are understood when one speaks of a 
fauna. As regards the causes of distribution of the different species of 
Indian mosquitos, even of the Anophelines, it is evident that we must 
primarily consider most of these species as belonging to a great Malayan 
faunal complex in whose history and fate that of the species has been 
involved. Similarly one must expect to find indications of an African 
faunal complex since it is known that at one time the so-called Siwalik 
fauna of African type existed in India and extended far into Central 
Asia. Of this we have not seen such striking evidence as might have 
been expected seeing that the Siwalik fauna succeeded the Malayan in 
North India and is usually considered Pliocene as against Miocene in 
point of time. In the case of the mosquito fauna of India one can 
almost see the eastward recession, duo to drier climatic conditions, of 
a faunal area which once extended from Europe to the East. Yet apart 
from the history of the faunal cortiplexes there is evidently much in the 
distribution of mosquitos due to special circumstances affecting indivi- 
dual species. Some of the.Anophelinc species, as I have shown, have 
very peculiar areas of distribution of which the explanation is not clear ; 
yet these must have a definite significance. Why for example, do species 
stop at the Indus ^ I have made somewhat of a study of the land changes 
in this area but without convincing myself that I 'have discovered any 
adequate reason for this. Why does A. stephemii exist up the Tigris 
and Euphrates and A, culidjacies not, and so on. 

In conclusion, I may point out how important is our knowledge in 
regard to the Central Asian border of our area and how desirable are 
observations and collections from the Tibutan and Chinese borders. 
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M . ... .0 major uaristophers lor this most interesting Mr RetcL.r 

paper. He has for many years paid special attention to ,nos<piitos ' 
which are themselves msects which are only too apt to pay too nmcli 
attentiori to us. The time has hardly yet come, I think, when any 
general debate on the entomo-geographical fauna of India i,s possible. 
v\e need more knowledge and larger collections. Both our own collec- 
tions ^ and that of the Indian Museum are inadequate. We hope to be in 
a position to do so in the future. I cannot agree with Major Christo- 
phers that the msect fauna of the Nilgiris is Himalayan. Fifteen years 
tT’A attentron to the great similarity of the faunas of Ceylon and 
0 asis. I do not think it is a case of survival, but rather a case of 
migiahon. Fifteen years ago, before I came to India, I took part in an 
expedition to the isknds of the Indian Ocean, in which the collection of 
nsec 3 was my province of the work, and during this expedition many 
j, ‘ cases^ of distribution were found. Not only strong fliers, which 
hh cross wide expanses of sea by their own efforts, but also very weak 
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fliers were found unexpectedly widely distributed. As you know, tke 
Plume-moths are my speciality. They are very weak-winged insects, 
but there is a species found in Florida and Central America, in West 
and South Africa, in the islands of the Indian Ocean, in the Indian 
region generally and in Australia. This insect is not a survival from a 
common fauna, it has not been introduced by man, as its food plant is 
a wild one, and must have been distributed by natural causes of which 
probably the most important are upper atmospheric currents. 

Before Mr. Fletcher advanced this theory of distribution by atmos- 
pberic currents I bad hesitated to mention a similar theory of my own, 
as it sounded too far-fetched. My place of residence in Ceylon is situated 
on the Soutb-we^t side of the last range of bills terminating the mountain 
mass of the island in a Korth-westerly direction. There is therefore no 
high ground struck by the repeating monsoon after leaving Burma 
until it reaches this range. On several occasions during this period of 
the year I have taken insects belonging to the Burmese fauna, notice- 
ably when once in January I took at one sweep of the net two conspicuous 
Stratiomyiads, Alhf^nosta assamnsis and Acanthina azurea, neither of 
which I had ever seen in several years previous and continuous collecting 
at this spot. As Wallace has pointed out, if only once in a thousand 
years a specimen is successfully transported by the action of wind over 
stretches of ocean, this is sufficient to account for this continuous 
distribution of a species ; and the above instance is possibly such an 
arrival. 

My work has been done on Arachnids and one group of beetles, not 
on Culicidoe, but the results are somewhat similar. I have been mucli 
puzzled by cases in which species appear to have crossed the Bay of 
Bengal, and upper air currents may perhaps afford the solution. On 
the other band, whilst collecting at Barknda island on the Cbilka lake 
recently, I found many species previously only known from Ceylon and 
it occurs to me that many of these cases of discontinuous distribution 
are really due to insufficient collecting in intermediate localities. Many 
lines of inquiry seem to be needed for the full elucidation of zoogeogra- 
phical problems. In Passalid beetles distribution is closely correlated 
with pbylogeny. Passalids are very occasionally seen at light and 
probably very seldom fly. Consequently their distribution is hkd} 
to be of a slow and regular type. Among the species, of one group 
of the Family occurring from Ceylon to Australia the most distantly 
related species occur on the one band in Celebes and Borneo (whick 
themselves are very different in faunal constitution) and on the other 
in the neighbouring Malacca islands. To tbes^ two areas they can be 
traced phylogenetically from Ceylon and Australia respectively, where 
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the primitive species of each region occur, these being much more like 
each other than are those occurring in geographical proximitv There 
appears therefore to have been a pushing out from a centre of aistribution 
towards the middle of the Malayan Archipelago, whose luxuriant iunales 
are noted for their great wealth of different species. There have been 
some barriers to distribution which have checked this centrifueal ten 
dency at various points, such as Palk Straits, the Gangetic plains and the 
Isthmus of Kra. Certain groups of Arachnida follow in the main this 
distribution but often their case is very complex. Certain Alalavsian 
.spiders extend into the Eastern Himalayas Init not into Peninsular 
India. Others of the genus may occur in Penin.sular India but not in 
the Himalayas. 

I do not, of course, ascribe distribution in all cases to air currents, Mr. Fletcher, 
which cannot have much effect on hecavy ini^ccts sucli as tlie Passalids' 
but certainly they play a large part generally. Even neglecting traus- 
p'.rt across ^Yid6 stretches of ocean by the upper air currents many 
insects can fly, or are carried by the wind, to quite unexpectedly loiw 
distances. When I was in a Survey Ship oil tlie co.ist of Ceylon, we 
were running lines of soundings every quarter of a mile along ’the 
coast out from the beach to the 100 fathom limit and eacli night wc 
anchored wherever we happened to be on o^r line when it became 
too dark to see our shore marks ; often we were 10 to V2 miles from 
the coast. It was surprising to note how many insects came to the 
lights of the ship, and these included many small Ihing.s wliicli one 
would think could not fly half-a-mile. In America experiments have 
been done by exposing sticky screens at light-houses off shore and it 
has been found that young Coccids, caterpillars, etc., arc carried to 
unexpectedly great distances by the wind,— sofuething like 27 miles 
I think. 

Is there any indication of the distribution of Anopheliiies being Mr. Sen. 
correlated with mammalian feeding habits ? 

^ General experience shows that Anopheline distribution is affected Major Christo- 
primarily by the presence of suitable breeding places. With the excep 
tion of certain species, e.g,, Stomyia fasciatay which is definitely associated 
'^ith man, mosquitos are not usually specific in their clioice of a mam- 
malian host. 


A\TiiIst collecting on a tame bull at Coonoor I found that several Mr. White, 
persons standing around the animal were not bitten by Apopheles gigas, 
ditheni^ Stegomyia irilineOftay a Swndium and a Cnlicoides. Neither 


we bitten by these insects whilst collecting around the garden, wait- 
ing for the bull to be brought up. I know two rest houses in Ceylon 
nt. situated deep in the same jungle, near one of which there is a 
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resting place for carts ; it is noticeable that at the latter existence on 
the verandah in the evening is tolerable, whereas in the other it is 
quite impossible. 

I have heafd of cattle being used for keeping malaria down in France. 

A certain amount of association of species of mosquitos with parti- 
cular manunala undoubtedly exists. Anopheles fuliginosus and A. 
rossn, for example, are mainly cattle feeders. A. funestus and A. 
listoni like horses but are much more attached to man. Some Culicid® 
do not feed on mammals at all ; certainly not on man. 

Vranotcenia is a genus of mosquitos said never to bite ; but U. pjj(jm(m 
is recorded as containing avian blood in Australia. 

On two occasions I have seen Stegomyia alhopicta prefer to suck a 
plain cake rather than the people at a tea table. The specimens were 
females. 

Yet Stegoynyia also very frequently goes to the tea pot on account 
of its warmth. 

In one of his articles in the Indian Journal of Medical Research Tlie 
natural host of Pklehotomus ”) Mr. Hewlett showed the Gecko to be the 
natural host of FhlehotomuSf and he considered the existence of the one 
might possibly be correlated with that of the other. 

Certain species of crop pests occur in one place and not in anotkei 
though the food plant is present in both. For instance the mango 
weevil, CryptorrhyncMos gravis ^ occurs in Eastern Bengal and not m 
Western, though the trees occur in both Bengals and mangoes are im- 
ported from East to West Bengal, Similarly I have noticed sugarcane 
borers occur in East Bengal and not in West although sugarcane is 
grown there also. The distribution of a species depends not on the 
presence of food only but also on a suitable climatic condition. 

As most mosquitos show no special predilection towards particular 
mammals, there appears to be no noticeable correlation. But climatic 
conditions and occurrence of different kinds of breeding places appear 
to determine the distribution of the species. That random distribution 
of species occurs in various ways is true, but the places, to which the 
species are distributed, should have the particular breeding places suitable 
to them, as otherwise, the species is not likely to estabhsh itself in the 
new locality. 

The occurrence of some genera of Alpine plants in the Himalayas 
and in the Nilgiii Hills supports the theory of distribution during the 
glacial era. It is not likely that the seeds of these plants could be carried 
by the wind. The occurrence of Anopheles gigas in the Nilgiris and m 
the Himalayas may be a further illustration of a glacial era distrihu* 
tion. 
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I may mention that Anopheks gigas occurs also at Pachnmrhi in » • 

Central India. To decide regarding insect distribution generally and "‘era! 
even mosquitos in India would perhaps be premature. But I have 
brought forward facts regarding the distribution of Anophcliues because 
these form an unusually suitable group for study and we have a unique 
amount of information regarding them. We have about ten thousaU 
specimens at Kasauli and in the main their distribution in India is 
uniquely well known. In general, wind-distribution cannot, I tliink, 
affect the problem. The facte are sometimes, I think, only to bo 
explained as relics of difierent geological ages. For instance, Toxorhm- 
cKites leicesteri is common at Simla at 6,000 feet and Orkopodomuia 
anophehides occurs at Simla ; both these are not Paliearctic but Malayan. 

I found Toxorhynchites kicesteri at Dunga Galli at 8,000 feet in May' Mr Flelchm 

I should expect even on the Western Ghats that a Himalayan Anophe- «■ c. • t ’ 
line fauna would exist on any localities of say over 6,000 feet. phKs! 

I do not agree to the application of the term Himalayan fauna to Fletm 
such areas, whose fauna is not Himalayan but consists of species common ' 
to the hills of India at this elevation. I should rather describe it as a 
montane fauna. 

In speaking of Himalayan species I purposely excluded forms like Major ChrUtophera. 
AnopJieks macuhtus, A. theobaldi and A. mllmori, which occur in the 
Himalayas but are widely difiused low hill species. Even if we admit 
that A. gigas may be blown across from Burma to South Indian hill- 
tops we still are faced with the fact that A. Undcuayi has never been 
recorded from anywhere on the Malayan side. It is dominant in the 
Himalayas but occurs also in South India. 
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resting place for carts ; it is noticeable tbat at the latter existence on 
the verandah in the evening is tolerable, whereas in the other it ig 
quite impossible. 

I have heafd of cattle being used for keeping malaria down in France. 

A certain amount of association of species of mosquitos with parti- 
cular mammals undoubtedly exists. Anopheles fuliginosus and A. 
rossii, for example, are mainly cattle feeders. A. funestus and d. 
listoni like horses but are much more attached to man. Some Culicidje 
do not feed on mammals at all ; certainly not on man. 

Vramtcmia is a genus of mosquitos said never to bite ; but ?7. pygmm 
is recorded as containing avian blood in Australia. 

On two occasions I have seen Stegomyia alhopicta prefer to suck a 
plain cake rather than the people at a tea table. The specimens were 
females. 

Yet Stegomyia also very frequently goes to the tea pot on account 
of its warmth. 

In one of his articles in the Indian Journal of Medical Research The 
natural host of Phlebotomus Mr. Hewlett showed the Gecko to be the 
natural host of Pklehoto^nuSj and he considered the existence of the one 
might possibly be correlated with that of the other. 

Certain species of crop pests occur in one place and not in another 
though the food plant is present in both. For instance the mango 
weevil, Cryptorrhynch'as gravisy occurs in Eastern Bengal and not in 
Western, though the trees occur in both Bengals and mangoes are im- 
ported from East to West Bengal. Similarly I have noticed sugarcane 
borers occur in East Bengal and not in West although sugarcane is 
grown there also. The distribution of a species depends not on the 
presence of food only but also on a suitable climatic condition. 

As most mosquitos show no special predilection towards particular 
mammals, there appears to be no noticeable correlation. But climatic 
conditions and occurrence of different kinds of breeding places appear 
to determine the distribution of the species. That random distribution 
of species occurs in various ways is true, but the places, to which the 
species are distributed, should have the particular breeding places suitable 
to them, as otherwise, the species is not likely to establish itself in the 
new locality. 

The occurrence of some genera of Alpine plants in the Himalajas 
and in the Nilgiri Hills supports the theory of distribution during the 
glacial era. It is not likely that the seeds of these plants could be carried 
by the wind. The occurrence of Anopheles gigas in the Nilgiris and lu 
the Himalayas may be a further illustration of a glacial era distriba- 
tion, 
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I may mention that AnopTuks gigas occurs also at Pachmirhi • 
Central India. To decide regarding insect distribution generally and w- 
even mosquitos in India would perhaps be premature. But I have 
brought forward facts regarding the distribution of Anophelines becauso 
these form an unusually suitable group for study and we have a unique 
amount of information regarding them. We have about ten thousand 
specimens at Kasauli and in the main their distribution in India is 
uniquely well known. In general, wind-distribution cannot, I think, 
affect the problem. The facts are sometimes, I think, only to bo 
explained as relics of different geological ages. For instance, Toxorhgn- 
Mes leicesteri is common at Simla at 6,000 feet and Orlhopodoniim 
anopheloides occurs at Simla ; both these are not Palfcarctic but Malayan 
I found Toxorhynchites hke^Uri at Dunga Galli at 8,000 feet in May’ m, 

I should expect even on the Western Ghats that a Himalayan Anophe- w ’■ 
line fauna would exist on any localities of say over 6,000 feet. phera' 

I do not agree to the application of the term Himalayan fauna to m, m i u 
such areas, whose fauna is not Himalayan but consists of species common 
to the hills of India at this elevation. I should rather describe it as a 
montane fauna. 


In speaking of Himalayan species I purposely excluded forms like 
Anopheles maculatus, A. theobaldi and A. willmori, which occur in the 
Himalayas but are widely diffused low hill species. Even if we admit 
that A. gigas may be blown across from Burma to South Indian hill- 
tops we still are faced with the fact that A. Hndesuyi has never been 
recorded from anywhere on the Malayan side. It is dominant in the 
Himalayas but occurs also in South India, 
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resting place lor carts ; it is noticeable that at the latter existence on 
the verandah in the evening is tolerable, whereas in the other it ig 
quite impossible. 

I have heafd of cattle being used for keeping malaria down in France. 

A certain amount of association of species of mosquitos with parti- 
cular mammals undoubtedly exists. Anojihel^ fuli^inosus and A. 
rossii, for example, are mainly cattle feeders. A. funestus and .4 
listoni like horses but are much more attached to man. Some Culicidse 
do not feed on mammals at all ; certainly not on man. 

Uranotcenia is a genus of mosquitos said never to bite ; but U, pygnim 
is recorded as containing avian blood in Australia. 

On two occasions I have seen Stegomyia alhopicta prefer to suck a 
plain cake rather than the people at a tea table. The specimens were 
females. 

Yet Stegomyia also very frequently goes to the tea pot on account 
of its warmth. 

In one of his articles in the Indian Journal of Medical Research (” The 
natural host of Phlehotomus Mr. Howlett showed the Gecko to be the 
natural host of PhlebotonmSy and he considered the existence of the one 
might possibly be correlated with that of the other. 

Certain species of crop pests occur in one place and not in another 
though the food plant is present in both. For instance the mango 
weevil, Cryptorrhynchus gravis ^ occurs in Eastern Bengal and not in 
Western, though the trees occur in both Bcngals and mangoes are im- 
ported from East to West Bengal. Similarly I have noticed sugarcane 
borers occur in East Bengal and not in West although sugarcane is 
grown there also. The distribution of a species depends not on the 
presence of food only but also on a suitable climatic condition. 

As most mosquitos show no special predilection towards particular 
mammals, there appears to be no noticeable correlation. But climatic 
conditions and occurrence of different kinds of breeding places appeal 
to determine the distribution of the species. That random distribution 
of species occurs in various ways is true, but the places, to which the 
species are distributed, should have the particular breeding places suitable 
to them, as otherwise, the species is not likely to establish itself in the 
new locality. 

The occurrence of some genera of Alpine plants in the Himalayas 
and in the Nilgiri Hills supports the theory of distribution during the 
glacial era. It is not likely that the seeds of these plants could be carried 
by the wind. The occurrence of Anopheles gigas in the Nilgiris and la 
the Himalayas may be a further illustration of a glacial eta distribu- 
tion, 
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I may mention that Anopheles g{ga$ occurs also at Pachmarlii in nr • 

Central India. To decide regarding insect distribution gonerallv and 
even mosqmtoa in India would perhaps be premature. Rut I have 
brought forward facts regarding the distribution of Anophelines because 
these form an unusually suitable group for study and we have a uniouo 
amount of information regarding them. We have about ten tliousand 
specimens at Kasanli and in the main their distribution in India is 
uniquely well known. In general, wind-distribution cannot, I think 
affect the problem. The facts are sometimes, I think, only to bo 
explained as relics of different geological ages. For instance, Tomrhm- 
Mes leicesieri is common at Simla at 6,000 feet ,and Ortlinpodomnia 
avofhehides occurs at Simla ; both these are not Paltearctic but Malayan 

I found Toxorhynchites kkesteri at Dunga Galli at 8,000 feet in Viay m, Flatch 
I should expect even on the Western Ghats that a Himalayan Anophe- chriT 
line fauna would exist on any localities of say over 6,000 feet. phera! 

I do not agree to the application of the term Himalayan fauna to w, n tcii 
such areas, whose fauna is not Himalayan but consists of species common ' * 

to the hills of India at this elevation. I should rather describe it as a 
montane fauna. 


In speaking of Himalayan species I purposely excluded forms like Christopher,. 
Anopheles macuhtus, A. theobaUi and A. mllmori, which occur in the 
Himalayas but are widely diffused low hill species. Even if we admit 
that A. gigas may be blown across from Burma to South Indian hill- 
tops we still are faced with the fact that A. Kndesayi has never been 
recorded from anywhere on the Malayan side. It is dominant in the 
Himalayas but occurs also in South India. 



27 .-A PRELIMINARY NOTE ON NEW THORACIC APPENDAGES 
IN ANOPHELINE LARVJ). 

{Plate XXXVTTI). 

By M. 0. Tirunarayana Iyengar, B.A., Entomohgistj Bengal Mahm 
Research, 

A paired contractile appendage lias been observed on tbe dorsal 
anterior region of the thorax of the Anopheles larva, tbe structure, 
position and movement of which are herein described. Tlie appendage 
has a basal pedicel which is produced apically into two finger-like lobes. 
Each of these lobes is provided with a thin lamellar expansion of the 
cuticle as seen in Plate XXXVIII fig. 2a. The appendage is provided 
with a muscle which is attached to the cuticular region between the 
two lobes, and when the muscle contracts, the lobes move towards 
each other. But it usually contracts to a much greater extent, and as 
a result the whole appendage is withdrawn into the thorax. This very 
rapid movement is quite frequent and can be seen in living larvie 
especially of those of Anopheles sinensis or A. harhirostris in which 
species these appendages are well developed. 

In the normal position of the larva, the appendages cannot be fully 
seen as only the tips of the lobes can be seen protruding beyond the 
profile of the thorax even in tbe best developed forms. If however a 
cover-glass is dropped lightly on the larva and by a slight movement of 
the cover-glass the larva is turned to one side the whole appendage 
would come into view and the details of its structure can then be made 
out. It frequently happens that the whole appendage is withdrawn into 
the thorax. In such a case, nothing can be seen except a depression in 
the thorax, and to see the appendage it will be necessary to wait till the 
contracted muscle relaxes again and the appendage is exerted. To have 
a clear view of the cuticular lamina of the lobes it would be necessary 
to use a very low illumination. They are highly transparent and are 
wedgeshaped when seen edge-wise. 

The muscle controlling the movement of the appendage is a long 
transverse one starting from the sub-posterior ventral region of tk 
thorax and ending at the dorsal anterior part of the thorax in the append- 
ages. The appendages themselves seem to take their origin from the 
anterior sub-dorsal region of the meso-thorax rather than from the pro- 
thorax which is very small in comparison with the mesothoracic seg- 
ment. But as there are no clear lines of demarcation between tk 
( ) 
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difierent thoracic segments, it has not been possible to say this unth a 
precision. It is hoped that further work may throw light on this 
question. The sizes of the appendages vary with different species. 

While in A. sinensu and harhirostris the lobes are equal, in most of the 
other species the lobes are generally not equal and the inner lobe is the 
better developed of the two in such cases (Figs. 3-7). 

As many as ten Indian species of Anopheles have been examined and 
all of them have these appendages. A. maculipcnnis and hilumUus 
lar\^se from England (received through the courtesy of Professor G. II. 

F. Nuttnll) were also examined and were found to liavc these appendages 
quite characteristically. Other genera of the Culieidic that have been 
so far studied, including Culex, Stegomyla, Armigeres and Toxurkynchites, 
do not have them, not even their vestige. It appears probable that 
these appendages are characteristic of the larvie of the Anoplieliiioe. 

It is curious that aU previous workers on mosquitos liave failed to 
mention anything about these organs, with the solitary exception of 
Nuttall and Shipley {Journal of Hygiene Vol. L). Even these authors 
only mention the occurrence of a “ curious, flattened, notched process ” 
on the dorsal side of the thorax of A. inaculviyennis and this is evidently 
a reference to the appendage above described. 

The investigation in its present state does not warrant even a con- 
jecture as to the homology or function of these appendages. The purpose 
of their movement has not yet been understood. When a larva creeps 
forward on a slide these organs contract with every forward creep. In 
the natural condition the tips of the lobes touch the surface film of water. 

Imms suggests that the “ curious, flattened, notched process ” of Nuttall 
and Shipley are probably vestiges of prothoracic spiracles {Journal of 
Hygiene, Vol. VII, p. 294). This seems improbable. Further work is 
being done on the anatomy, homology and function of these appen- 
dages. Other species and the further development of these appendages 
in the pnpa and adult are also being studied. 

Do these appendages appear at once or after a moult ? Mr. SharmA. 

I have not seen them until the second instar. When the larvae are jii. Iyengar, 
irritated the processes contract within the thorax. 

You might try gradual anaesthetizing as used for highly contractile Mr. White* 
Protozoa so as to kill the larvae with the appendages extended. 

The method used for mounting Rotifers in an extended condition, Mr. Fletcher, 
by very gradual addition of cocaine to the water, might also be useful. 

I have done no work on the embryology of these appendages, but this Mr. lyenvtr* 
Is now proceeding. 
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KALA-AZAE IN ASSAM. 

Mr. Awati gave a few remarks on his present Survey of house-living 
insects in connection with Kala-A^ar in Assam. He works on three 
lines : — 

(i) Study of the physical aspect of the village. 

(m) Inquiries regardhig insects found in houses.^ 

(Hi) Inspection of the houses in cases in which this is permitted. 

He stated that the villagers have no knowledge of insects found b 
their houses except “ bed bugs ” and occasionally lice. On one occasion 
Conorhmus ruhrolascicUus has been found in the bed of a patient. 





28.— TRAPS FOR MOSQUITOS. 

(Plate XXXIX). 

By T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S,, F.Z.S., Impcriul 
Entoinologist. 

The fact that mosquitos hide during the daytime in dark situations 
such as are provided in the ordinary bungalow by cupboards, boots, 
book-cases, etc., is a matter of ordinary daily observation iji India 
and attempts have been made with some success to utilize this habit 
to trap and destroy them. An ordinary box provided with a liiiigcd 
lid, which is left slightly ajar, is a simple jueans to this cud, and this 
method is slightly elaborated in the Watson pattern of mosipiito box- 
trap which consists of a box lined with black cloth and with a hinged 
lid which can be held half open by means of a metal clip, the lid being 
[uovided with a hole fitted with wirenetting through which a liquid, 
such as chloroform or benzine, can be poured to kill ofi the mosquitos 
caught in the box. The method of use of such traps is simple and 
consists of placing the box, with the lid held open by the clip, in a 
suitable corner overnight and letting down the lid in the morning wluui 
the mosquitos have retired for the day into the dark cavity thus pro 
vided for them. They are then poisoned by pouring in the lujcessaiy 
liquid through the hole in the lid. Such a box-trap is often very eifectual 
in catcliing mosquitos when these are present in large numl)crs but it 
suffers from the defects (1) it is not possible to see what is in the box ; 
it may happen that this is empty, (2) it is necessary to use a liipiid 
poison such as chloroform or heiiziuc and these are not always avail- 
able in the ordinary household, (3) if the box is not thorougldy aired 
afterwards, a trace of the smell of the poison employed may remain 
in it and repel mosquitos from entering it on a subser^uent occasion. 

To obviate these defects, some five years ago I designed a new type 
of box-trap (Plate XXXIX, figs, la, h), which consists essentially of 
a W'ooden skeleton of a box with a hinged lid, covered over on all six 
sides wuth black mosquito-netting. This skeleton box is contained 
inside an open-topped wooden box which is painted black on the 
inside. The whole is then placed in a suitable position overnight and 
left with the hinged top of the inner box open. In the morning, when 
the mosquitos have settled down, the hinged lid is closed and fastened 
with the metal hook-fastener, and the inner box can then be lifted out 
hy the handles provided for this purpose. It can then be seen at once 
what the catch is, It now remains to kill the captured mosquitos and 

( 219 ) 
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this is easily done in the hot weather, when mosquitos mostly seek 
refuge in houses in the daytime, by placing the inner box on the bare 
ground in the blazing sun. In really hot dry weather the mosquitos are 
all killed within a few minutes. When the air is damp, this is not so 
successful, but every ant in the vicinity hastens to the feast, gets inside 
through the mosquito net, and the mosquitos rarely survive for very 
long. In the last resort, as in very wet weather, a little benzine ot 
petrol may be poured into the trap (both boxes) and a piece of cardboard 
laid over the top to keep in the fumes. This type of trap has been tried 
at Pusa and at Nagpur with considerable success. 

Both these types of trap possess one common disadvantage in that 
they require the human element to look after them, reset them over- 
night and deal with the captures daily. It would be a great advantage 
if we could have a purely mechanical trap which would catch mosquitos 
regularly without needing daily attention. This is a line on which I 
have made experiments and, although these have so far not been very 
successful, it may be useful to give some idea of the line on which I 
have worked as it is probable that a successful trap could be evolved 
on this principle. I took a long box and fixed inside it glass strips, 
stretching from side to side, as shown in the section of the box 
(Plate XXXIX, figure 2e), one end of the box being of course open; 
the other end is provided with a sliding trap-door, as shown in detail 
in Plate XXXI X, figures 2a'C. The complete box, seen from the open 
end, is shown in figure 2d, The inside of the box is painted black. 
My idea was that the mosquitos, when looking for a suitable dark place 
in which to spend the day, would he able to find their way inside tlie 
box past the glass strips, which elope inwards, but that these strips 
would prevent their exit ; they would thus stop in the box until they 
died, the accumulated corpses being removed occasionally through the 
trap-hatch. However, in practice this has not been very successful so 
far. Possibly a little variation in the position or number of the glass 
strips might make it quite effective. Another design, which has not 
yet been tried, is seen in Plate XXXIX, figure 2/, in which also the 
idea is that mosquitos may be able to find their way in but be unable 
to discover the means of egress. 

Should it be possible to secure a mechanical trap on these lines, 
it would be useful in the reduction of domestic mosquitos in houses, 
as it would only require to be placed in a suitable position and left there 
practically without attention. 

The ordinary form of box-trap, it may be added, is also likely to 
be of considerable use in the prosecution of regular mosquito survey- 
work. 
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There is one point that I may add, and that is with regard to the 
most suitable colour for mosquito-traps. These have always been 
coloured black, but it is by no means certain that black is the most 
attractive colour, and experiments arc badly required on the colours 
which are most attractive to mosquitos, either generally or to particular 
species or groups. I think it not unlikely that dark-blue will prove 
still more attractive than black. 



29.-SUERA AND BITING FLIES : A REVIEW. 

(Plate XL). 

By T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S., F.Z.S. and E. 

Senior-White, F.E.S. 

The serious losses to army transport animals during the recent War 
led to the appointment by the Government of India of a special Surra 
Committee, in connection with whose work the late Imperial Patbo' 
logical Entomologist received orders to carry out the following investi- 
gations : — 

(a) The continuation of research on fly repellents, 

(b) The preparation of maps of the areas affected by Surra. 

(c) The carrying out of a fly survey. 

(d) The study of Tabanid life-histories. 

(e) The preparation of a review of the correlation between rainfall 

and Surra in 1919. 

In endeavouring to discover what had been actually done to carry 
out these lines of work, we have had to put into order a mass of scattered 
papers in order to prepare a report of the present position of affairs 
for the Surra Committee, and in the course of so doing we have been 
led to go over a good deal of literature dealing with the question of 
Surra in India and its connection with Biting Flies and have thought 
that it might be of interest to this Meeting to give a resume of what is 
actually known and what has actually been done on this subject, which 
is an important one, in Northern India especially. It should be under- 
stood that we do not claim to say anything new ou the subject of Surra 
nor to do more than to give a brief review of the Literature on this subject 
so far as India is concerned. On points demanding a knowledge of 
protozoology we have had the kind assistance 'of Dr. Pringle Jameson 
whose help in this subject wo would gratefully acknowledge. 

Surra, literally meaning '' rotten,” is a protozoan remittent fever, 
accompanied by emaciation, anaemia and debflity, and characterized 
by the presence of Trypanosomes in the blood during an attack of fever. 
The causative Trypanosome is Trypanosoim .evansi^ which was dis- 
covered at Dera Ismail Khan in 1880 by, Griffith Evans, who first demons- 
trated the Trypanosomes in the peripheral circulation of affected camels. 
Besides camels, it occurs naturally in cattle, buffalos, mules, horses, 
rats, jackals and dogs, and under laboratory conditions has been found 
capable of infecting guinea-pigs, rabbits, mice, goats and monkeys. 

( 222 ) 
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There is also some evidence that pip and elephants arc naturally infected 
and it is probable that systematic examination would add other wild 
animals to tlie list of natural carriers. 

Surra is by no means confined to India. It occurs probably throu<^li- 
out South-eastern Asia and has been recorded from India, Burma 
Federated Malay States, Indo-CMna, the Philippines, Java and Sumatra’ 
and also from Mauritius, whither it was imported with Indian cattle* 
A striking point about it is its occurrence in definite areas, commonly 
called Surra belts, which Pease (1906) states are “ lowlying marshy 
lands, subject to partial inundation and subsequent partial drying 
up, covered with rough grass and jungle.” Such conditions are not, 
however, apparently a necessary accompaniment of an outbreak of 
Surra, as cases have occurred in ponies and dogs in Madras City, where 
they do not exist, and in North Bihar, where such conditions do exist 
Surra appears to be unknown. Many observers are agreed that the 
limits of Surra belts are sharply, or fairly sharply, defined but there 
seems to he little exact information on record regarding their occurrence 
and delimination in India. In this connection we have prepared a 
map (Plate XL) from the reports on file at Pusa showing the areas in 
which Surra is reported to have occurred during the last ten years*. It 
has not been found possible, in the absence of a standard and from the 
information available, to indicate the intensity of occurrence in any 
area. Further, when studying the map, it gives one the impression 
that many areas shown as isolated are in reality portions of some main 
area and, if more detailed information had been available, would have 
been shown as such. Discontinuity of distribution is probably more 
apparent than real and is probably largely due to absence of reports 
rather than to absence of the disease. Subject to this remark, it will 
be seen that, north of the parallel of Bombay, the disease is absent 
only from the desert areas and from Bihar north of the Ganges. The 
occurrence in South Madras of an isolated area of fairly constant 
infection is most interesting. Surra also occurs in Central Ceylon (not 
shown on the map). 

The most interesting and most important point about Surra is with 
regard to its method of transmission from one animal to another. Given 
an animal whose blood contains Try'panosoma ^mnsi and another animal 
whose blood is free from this Trypanosome, how can the parasite pass 
from the infected animal to infect the hitherto healthy one ? Now, 
With regard to this, before considering the various experiments that 
been done and the theories that have been advanced, we must 

fill.., paper was read. Surra has also been reported to occur in Ceylon, which 

fiiiould therefore be shaded in the map.-T.B.F. 
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realize that the production of disease is a mere accident from the point 
of view of the Trypanosome, an occurrence which is fatal to itself a«; 
well as to its involuntary host, should the latter die. In the case of 
wild animals which carry the Trypanosomes producing Sleeping Sickness 
and Nagana in Africa, these parasites live without doing harm to tkeii 
hosts although they produce fatal diseases when introduced into hosts 
which are not used to them and which cannot tolerate them and hence 
become diseased. It has been found by cultural methods that normal 
English cattle have Trypanosomes in their blood and it seems certaia 
that in India cattle and buffaloes form a normal reservoir for Trypano- 
soma evansij without its causing them any particular harm. There 
seems to be little exact particular information regarding the degree 
or distribution of such tolerant infestation in either domesticated or 
wild animals in India, but it is as well to realize at the outset that 
infection in the case of hitherto healthy animals may be derived, not 
only from other similar animals which are actively showing the disease, 
but from other animals which may appear quite healthy. To detect 
the presence of the parasite in such apparently healthy animals is not 
always easy, as it may only appear occasionally in the peripheral circu- 
lation ; the Twentyfourth Annual Report of the Bureau of Animal 
Industry, United States of America (1907), for example, reports a case 
in which Indian cattle were imported into America and examined daily, 
when it was found that the Surra organisms only appeared periodically 
and could be found during a period of 2 to 4 days and then remained 
absent for another period of 5 to 6 days, after which they reappeared. 
In the case of the camel, Cross (1907) distinguishes an acute form of 
Surra, in which the disease runs a rapid course, the animal dying in a 
few months, and a chronic form, in which the disease is of long duration, 
the animal lingering on from one to three years, becoming gradually 
more and more emaciated and debilitated until death supervenes. So 
that we get cases (1) in which the health of the host is apparently quite 
unaffected, (2) in which the host dies rapidly as the result of infection, 
or (3) cases intermediate between (1) and (2). Pease (1906) states tkt 
Camel Surra is an attenuated form of horse Surra, and there may be 
differences in strains of the Trypanosome or in individual susceptibility 
of the host ; but these are questions beyond the scope of Entomology 
and which we do not intend to pursue further. 

A large mass of information on Surra, especially in horses, 
accumulated over twenty years ago by Lingard, but his results were 
inconclusive and need not be referred to further. Rogers (1901) seeuis 
to have been amongst the first to carry out experiments on transmission 
by biting flies. The investigation was done at Muktesar [and as k 
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states that he used “ horse flies” which were only available during 
the 3 or 4 hottest months, presumably Tabanidae are meant], and as a 
result of his work he concluded that a full meal seldom infects, b\it an 
interrupted feeding does * He found also that material containing 
the organism when infested can only infect througli accidental lesions 
of the mouth and nose. Pease (1906) described Tibarsa Surra in the 
camel and stated that in 1903 eight camel corps lost 1702 animals, 
being 22*4 per cent. He proved that the disease is nocossarily a weund 
infection. In 1906 also Lingard stated that cattle are the reservoirs, 
carrying the Trypanosome for nine to twelve mouths and that Tabanidie 
and Hippoboscid?e play an important part in the dissemination of Surra, 
but tliat Hcemitopinus cmieli appears in some instances to be the inter- 
mediate liost ; Lingard experimented with /rojrnnrs,” StomoTj^s 

and Hippoboscidae and found no species capable of carrying the disease 
during the non-Surra time of year; the question of transmission by 
leeches was considered and left r,'pen for lack of (‘vidonce ; he stated 
that canines may help to form the rescrvanis (hijiiig the non-Surra 
period, as they show the disease from Janmn v ({' Apiil. and that rats 
all harbour immature forms of the ]nvrasite and their Idood is viiiilent 
when inoculated, so that rat-fleas may possibly carr\' the disease on 
rare occasions. 

Holmes (1906) discussed all the theories, including that of mecliaiiicnl 
transmission, and decided that they wove all iiuoiu lusix e ; whilst not 
stating that a developmental cycle occurs in tine invuitebrata, he con- 
sidered that that was the best line of research to puisne, 

Patton (1909) described the life- cycle of CriiJtidia Utbaniy a flagellate 
found in the intestinal tracts of Tahanifs hilaris and of an unnamed 
TabanuSy and it is at least suggestive that this parasite was not found 
in flower-feeding Tabanida? and mammalian blood ^\ould thus a]»])car 
essential to its development. [With regard to this paper we would 
remark that the cycle as shown on the place seems correct but, wliilst 
there is nothing in the figures to prevent the stages shown from being 
those of a Trypanosome at some period of its lifehi story, on the other 
hand there is nothing to suggest that they are.] 

Leese (1909) wrote a long and important paper on expeiiments 
regarding the natural transmission of Surra, carried out at Mohand in 
1908. This paper was subsequently reissued in Memoir No. 2 of the 
Civil Veterinary Department and this reissue was illustrated by coloured 
figures of the Tabanid flies found. Some of the specimens of these 


^ Better aa interrupted feeding on the same animal. 
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flies have lately been found in the Pusa collection and we are able to 
add the following regarding their identification : — 


Number on Plato. 

Number on label of 
specimen. 

Kemakes. 

1 

1 

Tabanus ditceniatus, Mq, 

2 

2 

„ bicallosuSf Ric. 

3 

3 

„ near discreparts^ Ric. 

4 

4 

,, near oxyceratus. Big. 

5 

5 


6 

6 

„ ? fiavicinctuSf Rie, 

7 

7 

„ virgo, Wied. 

8 

8 

„ orientiSj Wlk. 

3 

9 

„ hicinctiis, Ric. 

10 

10 

„ n, sp. in Ricardo’s Group I. 

n 1 

11 

„ n, sp, near siamensis, Ric. 

12 

12 

,, jucundus, Wlk, 

13 

13 

! 

„ near cordiger, Wied, 

A 

' 

i 

B 

B 

i 

Hestnaiopoia ? lata, Ric* 

C 

LC 


D 

D 


te 

'E 

CKrysops de^igmtay Ric." 

lIcRmatopota sp. n. in Ricardo’s Croup 11. 


The specimens are (except No. 6, which is a male) undoubtedly those 
illustrated, as specimens shown on the plate as lacking the antennae, 
and other peculiarities, correspond exactly with the figures themselves, 
but as they are now nearly 13 years old, and are all single specimens 
in not too good condition originally, the identifications are given with 
considerable reserve in many cases. 

In this paper Leese commenced by stating that, “ it being now 
well established that in laboratory experiments Tahanus is capable 
of conveying the Trypanosomes from an infected animal to a healthy 
one, if both animals are bitten within a short interval of time/’ an<l 
“.it being'known from an investigation of a natural outbreak of Suna 
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at Kathgodam that Surra can continue to spread among liorses in the 
absence of Tahanus.'' The losses occurred at Mohand during and after 
the Rains and it is stated that no less tlum 02 out of 102 ponies wore 
destroyed by Surra on the Naini road during a year. Now that dak 
traffic there no longer occurs a few ponies are kept in contact with cattle 
without loss throughout the Rains. Infection arises through “ reser- 
voirs working through an area. Game is not evidently a ‘‘ reservoir.” 
Disease was started by inoculating an imported ])ony witli camel strain. 
Complete screening of ponies was found absolutt'ly effective, whilst 
Surra appeared in unscreened controls in 38 to 51 days. Tin* food- 
transmission theory (including the theory of transmission by infected 
rat excrement) was completely disproved, as screened and unscreened 
animals were all fed from the same store. 11 a mess and galls as a source 
of infection were also excluded, as the ponies did no work, but trans- 
mission can occur, without a fly intervening, from wound to wound. 
Lice were not present on the ponies and ticks (HjfalonDHa ayijpdmn) 
were equally prevalent before and after the break of the Rains. As 
regards the prevalence of biting flies, Tabavus, Ilanuifo])oUi, ^Sfojuvjips, 
Hippobosca and Hamiatobid* all occurred during tlm liot weallua* fr('m 
1st May until the Rains broke on 28tli June, and the same genera occurred 
after that date with addition of C hr y sops and Lypvrosia and many 
mosquitos. Of these flies, Ilmafohia^ may be ruled out, as it was more, 
prevalent before than during the Rains ; Ihppobosca can at most only 
cause an occasional case by mechanical transmission ; Chrysops and 
Lyperosia were so scarce that it was considered tliat they could have 
played no part. Cross and Leese {Journ. Trop. Vet. Sci. Ill 103) found 
fresh cases occuring in the absence of Tabonus, Hamaiopota and Sand- 
flies, but Stomoxys and mosquitos came under suspicion. Dissection 
of the gut of mosquitos showed only Trypanosomes degenerating, and 
this observation applied to all genera of flies examined. Mechanical 
transmission experiments were conducted over times ranging from 
half to three minutes, and it was found that Tahonns has far more 
power to transmit mechauically than has Stomoxys. Oxen (and i)erhaps, 
buffalos) are the chief reservoirs for infection of horses. Camels mainly 
infect only camels, as they are preferred by flies. Leese points out 
that the general distribution of Stomoxys is against its playing any part, 
except when horses are standing in lines. 

Fraser (190^) stated that, in the Federated Malay States, mechanical 
transmission is only affected by immediate transfer from host to host 
by four species of Tabanus, and not by Hamatopota or Stomoxys. 

* Judging from a specimen now in exi-stence in tiic I’usa collrclion ar.d coll* (tf d 
at Mohand in July 1908 , thefly here leferred to as Ildinutobiu ifs really tShjfjercvnjia 
fiMculosOf Aust* 
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Schat (1910), in a paper on Surra in Java, described the multiplica- 
tion of the parasite in the bodies of certain flies and described and figured 
a sexual cycle, only an asexual cycle occurring in mammalian hosts. 
He concluded that the chief carrier is Stomoxys calciirans, but that 
it may be carried occasionally by Tahanus tropicuB and Ecmalohia 
[Lyperosia) exigua. 

Bruce, Hamerton, Bateman and Mackie (1910) concluded that in 
the case of Trypanosoma peconm [which is closely allied to Surra but 
apparently distinct, as it is non-pathogenic to guinea-pigs] in Central 
Africa, Stomoxys was always numerous but that it is inconceivable 
that it should act as a carrier, as infected and healthy cattle were placed 
together for a whole year in the presence of “ exceedingly numerous ” 
Stomoxys without a case occurring. They conclude that the carrier 
is unknown but probably a Tabanus. 

Baldrey (1911) concluded that there is a developmental cycle, which 
he illustrates, and which he states can occur in species of Tahanus and 
in Stomoxys calcitrans. [With regard to this, wc would remark the 
figures of “ conjugation’* probably represent a process of division and 
that the other figures are poor and prove nothing. If, however, a 
division process occurs in the fly, this rather tends to show that the 
Trypanosome is healthy and is not degenerating as asserted by Leesc], 

Mathis and Leger (1911) state that Surra occurs in Indo-China in 
cattle (of 256 examined, Trypanosomes were found in 5 presenting 
no obvious symptoms), huflalos (of 216 examined 2 were found infected) 
and horses (1 found infected out of 42 examined). Attempts to transmit 
to a horse by means of Tahanus failed. 

Neveu-Lemaire (1912) gave a general account of Surra and slated 
that in Mauritius Daruty de Grandpre has incriminated Stomoxys nigra 
as a carrier of Surra. [The only Indian Tabanid known to occur in 
Mauritius is T. ditceniatus^ Macq., which is widely distributed throughout 
Africa, the Mascarenes, India, China and Japan], 

Leese (1912) stated that Lyperosia minuta is a transmitter in the 
absence of other biting flies and that transmission is quite mechanical. 
[We should, however, like to have further evidence regarding the absence 
of Tabanids and biting flies other than Lyperosia]. 

Mitzmain (1913), from experiments in the Philippines, concluded 
that Tahanus striatus transmits Surra mechanically over short intervals, 
that Trypanosomes are not transmitted hereditarily in the fly, and 
that they are not transmitted by merely sucking with the labellum. 
[This last observation would seem to rule out the hsematophagous 
jtfuflcids. Mitzmain’s experiments were dope with bred ^es hut he 
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gives no details as to whether they were bred from the egg or from liirvro 
collected]. 

Patton and Cragg (1913) quote another paper by .Mitzmaiu uliieli 
we have not seen and state that he “ has recently caiiied out a lon.^ 
series of experiments with this fly [S((wwd')js cal(')fra)is] in (u Joi' to settle 
this question [the carriage of the trypanosome of Suna ] llis roMills 
indicate that Trypafwsoma cvansi does not develop in Stoiudujs udvihavs 
and that it plays no part in the transmission of the parasite.'* 

We may here perhaps refer to some unpublished woih ciiaird ou\ 
at Bareilly and Kathgodain by the late A. W. Sliihton and l\ (1. Patel 
who found that Tahmiifs albimcdvfs and T, sfriaius (on Id infect hv com- 
plete as well as by interrupted feeding [Presumably caught flies v (ur us(uh 
which would show that these are infective over a eonsidciald^^ tuniod, 
as they only feed every few days], T. alhiwaUus was found to he infec- 
tive 24 hours after feeding hut not after a longer period. T. slrlxfvii 
was found to carry trypanosomes after 72 hours. Anol licr small spccie.s 
of Tabanus (like virgo) was not found to carry. Kxjiciimcnls with 
Phikvm-atomyia crassirosfris showed that thi.s tly did not infect after a 
longer interval than 7 miniates during an interrupted feed, l)ut. in the 
case of male flies only, trypanosomes were found active in 1lio gut up 
to 28 hours after feeding, and the gut contents, wlicn injccPal into 
guinea pigs after 24 hours, proved infective ; in the case of the female 
flie.s, the trypanosome was found to die off in 2 hours. 

Cross (1917) gives a general account of Surra in the camel and states 
that “ in order for Surra to spread two factors arc necc.‘'-sary 

(1) the reservoir (i.c., a camel infected with surra) 

(2) the transmitting agent bloodsucking flics, tlui most im- 
portant of which as transmittef^ are the Tabanidrc. 

“ If either of these tw^o factors are wanting, the disease cannot he 
spread from the surra-infected animals to the healthy. If, on tlic 
other hand, there is a surra-inf ected camel among.st a batch of healthy 
camels and Tabanidaj are present, the fly while sucking the blood (con- 
taining the Trypanosome) from the surra-infcctcd animal may be dis- 
lodged and infect a healthy camel ; during the act of biting this camel, 
he inoculates the latter with surra. This is known as direct or niccha- 
nical transmission. It has been proved by experiment that Smra 
can he transmitted in this Way, and under favourable conditions (e.g., 
'^hen camels, amongst which are surra-infcctcd ones, arc herded together 
and blood-sucking flies are present) there is no reason wliy tlic disease 
should not be transmitted in this way ; but wlicthcr this is the usual 
method of transmission or w^h ether the trypanosome does not undergo 
^ cycle in the fly is still undecided 
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** If direct transmission is the means by which Surra is spread from 
camel to camel, any blood-sucking fly may transmit the disease, and 
considering the number of blood-sucking flies in India and the number 
of reservoirs of Surra, it is ditficult to imagine that a single camel could 
have escaped becoming surra-infected. It is probable that the trv- 
panosome undergoes a cycle in the fly (and in a particular species of flv 
only), a percentage only of these flies being capable of infecting healtliv 
camels— the cycle is not completed in every one of the flies that 
has fed on blood containing trypanosomes. 

“From practical experience there is no doubt that 

the most dangerous flies in the spread oFSuna from camel to camel 
are the Tabanidse/* 

^ Patton (1920) suggests that transmission occurs through the mucoiiv 
membrane of the mouth from CritUdia voided from the rectum of 
Tahanus. 

On going over these various papers, the chief point that 
is the very wide difference of opinion held by various investigalois 
on almost every point. Some observers declare that transmission is 
purely mechanical, others that a developmental cycle occurs in the 
insect transmitter ; some implicate ^iomoxys, others declare that 
&loiDioxys\^ unable to transmit at all ; in fact, there is hardly a statement 
made by one observer that is not directly contradicted by another. 

Before considering these views further at this point, we will diverge 
for a short while and run briefly over a few of the more salient facts 
connected with another Trypanosome disease on which a great deal 
of investigatory work has been done. An interesting case, in many 
ways analogous to that of Surra, is furnished by Sleeping Sickness 
which is happily so far restricted to tropical and subtropical Africa, 
Sleeping Sickness is caused by a Trypanosome, Trypanosoma gamhicvMt 
which is carried by a biting fly, Glossina palpalis. The distribution 
of this disease was originally restricted to West Africa, where theje is 
some evidence that the negro population has acquired a certain degree 
of immunity (more marked in the case of another closely related disease 
produced by Trypanosoma nigeriense, which causes only a mild form 
of disease in man), but when equatorial Africa was opened up the disease 
was carried eastwards to Uganda, where it caused great mortality and 
from its first appearance in 1901 up to 1905 killed off over 200,000 
people, whole villages being depopulated. The . species of Glossnid 
have a life-history very similar to that of our species of Hippohosc(h 
the egg hatching inside the female fly and the larvae being extruded 
nnly when ready to pupate, pupation taking place in the ground in 
soil which is loose and dry, well shaded but with the surface thoiouglily 
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ventilated, witliiu a few yards from rlie water but beuu.d its leaoL. 
As such a combination of charaeters is only to be in deflnltelv 

limited areas, the distribution of tlie i!y is linmoi (o fou-!td and Inimid 
country and is often very sliaridy nnnked. 1 \ lies 1., vi\ leuml iti l.’nanila 
that Trypanosoma gambicnsv is eaiiietl uean aily bv tla^ >donoo^n 
antelope {Tragelaphus spdri), wliich, witii oilier wibl animab reneially, 
is immune to the ciTecis of the prixuioe u! tliis Ti\ pani'Maun wliieh 
has a cycle of development of from 18 to io days in 
after wdiicli the fly is infectivu^ wliilst it it ii-aiiis a!i\ e up to abont Vo 
days; development takes place in tlie yut (tf tlie lly, wla-mcilie 
parasite passes into the salivary glands, and (lu iua- iiiin tie bhual <d' 
its next host. In the case of j^ioiikeys ijd'eetii ji lias bei ?i. t luaiju d by 
mechanical transmission by tneans of (b r'ilpulis if tla' t laiislereiiee 
<»t’ tlie flies from the infected to the luallliy animal i- ]];>' am auemis, 
that is, by “interrupted feeding,” but tills meelianieal 1 ; iij„njii-.siun 
does not take place if an intei'val of time el,(|.ses bdwemi tlm twn 
feedings, and mechanical transmission, tliongli pessildio. ]>l:>ys a veiy 
Siuall part in the spread of 8Iee[ung hiekin-ss. A\ lien tbe (ilos.^iim 
alights to feed, it selects a suitable place and iusmts lla- juoboseis, 
which is then wdthdrawn slightly and blood is sucloa! itp ; “ alimsst at 
once the excess of fluid is exuded as a bead at tko posti rii i' ciid of 
the body, so that the fly is enabled as it were to have a larger feed of 
corpuscles than if it were com])elled to lelain all the fluid part.” 
(Carpenter, pp. 31-35). Even when its mdmal bosl. the silidnhga 
antelope, is present, Glossina palpaJi.^ derives enly alxmt 25 per (aaii. 
of its food from mammalian blood, the reniainiiig 75 ]iej' cent, being 
derived from the blood of non-mammals, nuis^h' lizards and cmcodiles. 
The chances of an individual lly being infected wilb Trgpano-^oma 
gambiense is therefore minute, for every fly dix sind l<a:d on a buck 
nor is every buck infected. Also, as ]\liss liobeitsoii ]jas shown, oven 
if the buck is infected the ti^panosomo is not always in a condition 
ready to multiply in the fly and also eveiy flv that ingests Tiypanosmnes 
is not a suitable medium for their further dewadopment. ('aipenter 
found that, in the absence of the natural host (the silnUtvga aid elope), 
as many as 5,705 flies of Glossina palpalis failed to cause infection 
in a monkey ; whilst in the same locality, tit ice years later, afim' 
the situtunga antelope had found tlieir way tliGie, “ Iho flies were 
again tested and found to be infected, for after 2070 had fed uj,on a 
monkey it showed the Trypanosome in its blood,” (Oat j enter, p. 20). 
A very interesting and suggestive point 'whidi Oaigjeider notes is that 
‘ besides Trypanosomes bacilli are often found in counlless numbers 
in the gut of the fly, but in a different pert. Neveii h el ess there appears 

m2 
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to be some inverse relation between the two, for out of six hundred 
flies at Jinja, in only 3-4 per cent, of flies containing bacilli were Try- 
panosomes also found, and in only 6‘1 per cent, of flies containing 
Trypanosomes were bacilli fo\ind. Bacilli w^erc present in 19*3 por 
cent, and Trypanosomes in 11 per cent, of the \Yild flies. Thus thero 
is marked incompatibility between the two. 

“ Since I have found bacilli in the gut of freshly hatched flies, and 
even in piipre, their presence in the fly may have something to do with 
the fact til at oidy a few out of a batch of flies fed upon an infected animal 
at the same time will prove su if able hosts and will subsequently ho 
found to contain Trypanosomes. It may be that the presence of bacilli 
in numbers is inimical to the Trypajuisomcs, or merely that they are 
present in flies which for some other reason are physiologically unsii it od 
to the development in them of the Trypanosomes ” (Carpenter, pp. 
4041). 

In a recent paper B. W. Glaser (1920) has summarized the literatino 
on intracellular non pathogenic organisms found in insects and stales 
that these are found to occur in Blattida?-, Homoptera, Formicida, 
and certain Lepidoptera and Coleoptera. It would be interesting to 
ascertain whether similar bacilli occur in bloodsucking flies other than 
Glossina and ‘whether their occurrence or absence bears any relation 
to the portability of Trypanosomes in such flies. Cross (1917), for 
example, in the passage we have already quoted comments on the pro- 
bability that only a percentage of potential carrier- flies are capable of 
infecting healthy camels with Surra, but no one seems to have noticed 
whether such intracellular bacteria occur in biting flics in India. 

We may now indicate briefly what we consider is required to be 
done to investigate the question of Surra in India. Assuming that 
Surra is carried in natural reservoirs which are domesticated or wild 
animals and that it is transmitted to domesticated animals by biting 
flies, wc require definite knowledge regarding (a) the biting flies con- 
cerned and {b) the normal method of transmission. As regards the 
biting flies we require a thorough survey of the various species of Taba- 
nida3 and other biting flies w'hich occur throughout the Indian Begion. 
At present our knowledge of the Indian Tabanidso, to take an example, 
is extremely scrappy and defective. We know that about 131 species 
have been described as occurring within Indian limits and these have 
been placed in about 13 genera, but it is probable that a proper survey 
would bring the number of species up to nearer two hundred. Even 
of those we do know, there is extremely little on record regarding their 
distribution, life histories and bionomics generally. The early stages 
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of only about a dozen species are kno\Yn at all and no work has been 
done on the distinctions of tlie early stages, altliongli it is important 
to be able to recognize these as well as the adults. Anotlicr line of 
work which we suggest is a study of the male genitalia in the Indian 
Tabanidse j it is certainly the case in some otlier aioups cd insects tliat 
the females of different species can only be separated witli diiliculty 
or not at all, whilst the males are abundantly distiiut in struct me 
and it may be that similar cases occur in tlie TaliauidcV. A thorouuh 
survey of the digtribution of the various species, whieli would of etause 
include especially collections made in Buna anais as well as m adjacent 
or similar non-surra areas, jniglit well throw sonu' light on tlu' prt»blem 
of a transmitting agent, if only om speries ca' group of specie's is con- 
cerned in this. A third line of work, wliic li should he eanied on i 
j)assu with the collection, discrimination, and lilehisioiy work is that 
of observation and collection of natui al ]>arasit es and enemies ; we kiunv, 
for example, that many Tabauids suiba: sewady iK-m egg-parasites, 
but we know very little regarding these jiam sites, their bionomics, 
discrimination and distribution, and as to liow far they could be utilized 
as natural checks on particular species in any area. 

The collection of the flies should be done witli the liclj) of tame 
animals and in collecting from such animals it should be noted what 
particular parts of the animal are. aficctod ])y each species of ily. As 
regards transmission, we are dealing witli tliree or four dilferent 
organisms, the original host, the fly-carrier, tlie Trypanosome and the 
animal to which the flagellate is carried, sc; that we have a problem 
which is only partially an entomological one. The first point tliat 
requires to be determined is whether transmission under natural (and 
not purely laboratory) conditions is purely mechanical or whether llie 
trypanosome undergoes a developmental cycle within the fly. This 
includes a general study of the flagellates occurring in tlie flies, both 
larvae and adults, and is non-entoniological. Should likely flagellales 
be found in the larvae (and it must be remembered that Tabanid larvae 
at least are predaceous and are quite likely to acquire a flagellate fauna 
from worms and aquatic animals Avhich form their food) we would suggest 
experiments with bred flies reared from larvae found in Buna areas. 
A study of the flagellates would also include a study of these in mam- 
malian, and possibly also in non-mammalian hosts, in Surra and, for 
comparison^ in non-surra areas. To carry out these investigations 
thoroughly, as they require to be carried out in view of the importance 
of this disease in India, requires a proper staff of wboletime workers, 
which should include as a minimum a Veterinary Officer, a Protozoologist 
and an Entomologist (Dipterist), with appropriate subordinate stafi. 



234 PllOCRKDlXCS OF TTIF, FOrUTH F\TOMOT,OG1CAL MEETING 


lAteralure qiiofcd, 

l<S0!M81i5. LingarcL Kepoits on Surra, 3 volumes. 

1001, Jloger.Sj L, The transmisaion of the Tnjpanosoimi evfwsi hy 
horse-liies, and otlicr experiments pointing to the probable 
identity of Surra of India and Nagana or the Tsetse fly 
disease of Africa. {Proc. Roijal Soc., LXVIII, 1G3-170). 
1000. IN'asc, 11. T. Til)arsa Surra. Trypanosomiasis of the Camel. 

{Joiini. Trap. Vet. Sci.^ I, 71-91 (January), 127-137 (April). 
1900. Linganh Through what agency is T. evan^i carried over from 
one ,seas(jn to anotlier i (Journ. Prop. VTl Sci., I, 92-ii'J}. 
1900. Holmes, J, 1). K. The role played by Biting Flies in the spr(M(l 
of Trypanosomiasis. {Jotirn. Trup. Vet. Sci.^ 1, 119-120). 
1907. Twenty fourth Annual Report of the Bureau of Animal Industry. 

U. S. A., pp. 31-30, [Abstr., Journ. Trap. Vet, Sci,, IV, 

m-m]. 

1909, Button, \V. S. The life-cycle of a species of Criilddia ])nrasitie 
in tlic intestinal tract of Tabanus hilarius and Tabamis s]). 
{Arch.f. Pfolidenl:, XV, 333-302, tab.) 

1909. Leesi‘, A. 8. Experiments regarding the natural transmls.dun 
of (Surra carjierl out at Moluind in 1908. {Journ. TfCfp. 
Vet. IV, 107-132 and reprinted in Memoir No. 2 oj 
the Lnd. Cii'il Vet. Dept.). 

1009. Fraser, IT. Surra in the Federated Malay States. (Bepi.. 

JonnK Trap. Vet. Sci.^ IV, 341-389). 

19 to. Schat, P. T. Beitiago zu den Untcrsuchungcn liber die Trypaoo- 
sonid erxn.^i und zur Behampfung der Surra unter dein 
lloi'ui'ich auf Java. (Abstr., Journ. Prop. Vet. Sci.^ l\, 
153-151)/ 

19 U). BiLice, Tlaincrton, Bateman and Mackie. Trypanosome diseafos 
of tlonie.slic animals in Uganda. (Proc. Royal Soc., LXXXIL 
B. 408-179). 

1911. Baldrcy, F. S. H. The evolution of Prypanosama emnn 
tlii’ougli the Fly ; Tahanns and Siomtoxys. (Journ. Troy. 
Vet. Sci, VI, 271-282, 1. 13-14). 

1911. Matliis, C. and Legcr, Isl. Becherches do Parasitologie et de 

Pathologic hinnaine et animale an Tonkin. 

1912. Noveu-Lemaire. Parasitologie des aniniaux domestiques. 

1912. Leese, A. S. Biting Flies and Surra. (Journ. Prop. Vet. Sci> 

VTT, 19-32). 

1913. Mitzmain, M. B. The mechanical transmission of Surra by 

Pahanus striatus, Fb. (Philipp. Journ. Sci., Sec. B, 
YIII, 223-229). 
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1913, Patton, W. S., and Cragg, F. W. A Textbook of Medical Ento- 
mology, p. 364. [Quote Mitzmaiii’s results]. 

1917. Cross, 11. E. The Camel and its diseases, ])p.87-97, 11. 3a. 36. 

1920. Patton, W. S. The Gad Flie.s of Mesopotamia, (Iml. Journ. 

Med. Res., Mil, 735-750). 

1920. Carpenter, G. D. Hale. A Naturalist on Lake Vietoria. 

1920. Glaser, R. W. Biological studies on inlrac('llular Bacteria, 

No. 1. {Biol Bull Marine Biol Lab. Woods Hole, XXXIX, 

133-145). 

Have any observations been made as to vliether Tabanidu' ])r(deT Mr. Ballard, 
already infected animals to lieaJtliy ones ? It is so in the case of other 
flies. 

No ; I am not aware of any such observations. Mr. Fletcher. 

There is an interesting comparison between '' Surra ” and ‘‘ Sleeping Mr. Ballard, 
sickness.” The former has two forms according to Cross. The latter 
has two forms also of which the first is carried by Olossiua ])(dpalis 
and kills slowly and the second is carried by (i. inorsiffDis and kills 
quickly. Possibly some of these conflicting observations mi Surra are 
caused by their being really two forms of the parasite, with se])arale 
careers. 

The general succeptibility of animals is a very difliciilt matter to Major 
, . jT ^ ^ Christophers, 

judge or. 

Does it occur on my side of India ? Major deMcllo. 

It is recorded from Bombay and Kalyaii, but I think tliose were Mr. White, 
imported cases. 

You can at least all lielp this investigation by sending us in specimens Mr. Flelchcr. 
of your local Tabanidae. We have a large number licic but our series 
of specimens is very incomplete in regard to distribution both in space 
and time. 

With regard to the question of Fly Survey, should this survey be Mr. Sen. 
carried out with special reference to Tabanidso or of biting flies gene- 
rally ? 1 think the consensus of opinion points towards Tabanids 

being the carrying agency, Gunn {Quarterly Journ. of Vety. ScicncCi 
1887, quoted by Lingard) pointing out for the first time that Surra 
was associated with the presence of collections of water, the disease 
being specially found in grass-cutters’ ponies. 

We recommend a general survey of biting flies to start wuth but I Mr. Fletcher, 
expect that later on it would narrow down to Tabanidec. 



30.-FCJRT1IEU NOTES ON THE OCCURRENCE OF COLEOPTERA 
IN THE HUMAN INTESTINE. 

By R. A. Senior White, F.E.S., and S. K. Sen, B.Sc. 

Since tliG first author published his original note on this subject 
in the “ Indian Journal of Medical Research ” (1920) some further 
cases have been reported. 

In the Journal of the Ceylon Branch of the British Medical Associa- 
lion tlic disease is recorded from Jaffna, a sea-board town in the extreme 
north of Ceylon, thus extending the known distribution to the low 
country of the wdiole island, as Matara, from whence came the first 
recognition of tliis condition, is similarly situated near the southern- 
most point of the country. 

The case occurred in a child of 4 years, with serious symptoms, 
and it is indeed suspected that a similar agency was responsible for 
the deaths in infancy of the 3 elder children of the same parents. N othiiig 
is said as to possible inodes of infection, but embryo-like objects w ith 
a distinct alimentary canal w^crc seen under a low power in the faeces, 
which wore further notable for their remarkable freedom from ova 
of the usual intestinal parasites. The sketches of the beetle and the 
embryo-like objects ” referred to in the article are most unfortunately 
not reproduced. The beetle is referred to in the title as a ‘‘ Rhyncho- 
porus 1 This is presumably meant for Rhynchophorm but the behaviour 
of .the beetles on deposition is described as being exactly similar to 
that of Oiilhophagus bifasciaius as recorded in the original note, and 
there is little doubt that it is this or a similar Coprine species which is 
meant. Who is responsible for identification is not stated, and the 
generic name probably is entirely misapplied. It is likely that the 
only beetle known by name to the Medical Author is the redpalm 
weevil {Rhynchophorus ferrugineus) and he possibly labours under the 
delusion that the scientific name of all beetles is ‘‘ Rhynchoporus.’^ 

The same author mentions en passant the occurrence of another 
case at Mihintale, a village near Anuradbapura, from whence the disease 
was recorded in the original note. 

The disease is also recorded from Bengal and in this case the Doctor 
recording it fortunately forwarded specimens to the second author. 
The symptoms in the Bengal case were practically the same as those 
in the cases reported from Ceylon, the insects being voided with the 

( 236 ) 
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froces mostly by cbildren suffering, it would appear, from an obscure 
form of diarrhoea. So far as known, in Bengal the first report of the 
occurrence of these beetles in the human intestine was published in 
the Indian Medical Gazette, August 1919, by Mr. A. C. Dey, Medical 
practitioner at Barhamganj in the district of Faridpur. Subsequently 
ill the April 1920 issue of the same Journal, lie again reported their 
occurrence in the case of a boy of 5 years who did not look so ill, having 
“ 2 or 3 stools in the moining ” and “ tJic insects flying out of them.'' 
The boy had good appetite “ his meals consisting of rice, dal, fish and 
milk.” A similar occurrence of these insects was also reported from a 
village called Kalainridha, about 10 or 12 miles from liis place, but 
the people reporting it failed to prodiici; the beetles. Tlie author launaihs 
that the iasects seemed to belong “ to the same class as were iouiul in 
mangoes” in that part of their district. But so fer as ix'porti'd the 
only two beetle pests of importance attacking mangoes in B(mgal are 
weevils belonging to the genus Crffplorfhijiichus (C. gravis and aiangi- 
ferce). Of the four specimens forwarded by him one was a male and 
2 females of the Ceylon species, the fourth being an undetermined 
species belonging to the same genus {Onthophagiis). 


In the October 1919 issue of the Indian ]\[cdical Gazette Mr. S. C. 
Sen, L.M.S., reports having discovered a similar occuneiico of these 
beetles as far back as 1901, a specimen being forwarded to Lieutenant- 
Colonel Alcock, the then Superiutcndeiit, Indian Museum, who 

described it as “ dung-eating ( 'oleopteia.” He mentions Jiaving come 
across a number of such cases, in a village in the district of Khulna, 
Bengal. The insects resembled those found in local luangoes and they 
used to fly immediately upon their expulsion from the iiitestines. ( hil- 
dren of both sexes, of 3 to 5 years, were the victims, and the chief 
symptoms were diarrhoea, griping, and general emaciation. He adds 
that during the last fifteen years’ practice at Saharanpur, he has not 
come across any such case in the United Provinces. Subsccjiicritl}' in 
the December issue of the same Journal ]\lr. T. N. Chakravaiti reports 
three such cases from a place called Hoolarhat in the Bakerganj district 
(Bengal), the victims in these cases being an adult aged 40 years who 
had been suffering from “ black-water fever ” and his two diildien who 
were living in the same room and ‘‘ the insects came out m each case, 
after the rectal saline injections.” He adds that the insects were of 
the same quality as already reported ” by the other two doctors. 

With regard to the possibility of these insects 
per anum, such medical opinion as we have consulted thinks that the 
sphincter muscle is too strong to permit of the entrance of beetles of 
this size and the theory is further negatived by its now known occurrence 
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in adults who would never permit of the discomfort caused by the pre- 
sence of the beetle in this region and are in any case clothed. 

In view of the practice, adopted by many children in Bengal, of 
dcfoocating on the ground, the second author invites attention to the 
possibility of the beetles making their way along the excretory meatus 
while the spliinctcrs are loosened during movements, the beetles gaining 
a purchase somewhere in the vicinity of the rectum and living on the 
foGcal matter there and causing iiTitation of a mild nature, till expelled 
on some subsequent occasion {not necessarily during the next evacua- 
tion, unless tlieir entry is attended with an immediate onset of diarrhoea ; 
a costive system would be naturally to their advantage). In the absence 
of experiments on the respiratory requirements of these beetles, ^ the 
explanation cannot of course he advanced with any degree of certainty. 
Tlie [)ossibility of their introduction through the mouth in the form 
of eggs, by the medium of liquid or insufficiently masticated solid food, 
would indicate the necessity of experiments on the viability of the 
eggs in the digestive juices. 

We luive only published this note to draw the attention of medical 
men to the existence of this disease in India in the hope that they 
will be on the look out for it, whereby its known distribution may be 
extended to definite areas. Concerning the etiology of the disease, 
not being medical men, the validity of the theory of inguinal infection 
advanced by the second author can only be criticized by doctors. 
After the discovery of the distribution, a study of the habits and food 
of tlui inhabitants of the afiected tracts might shed further light on the 
problem. What is particularly needed is that a watch should be kept 
for any early stages (larval and pupal) at postmortem examinations. 

Mr. Fletcher. 

Mr. Sen. 

Di. Cameron. 

Mr. Ghosh. 

Mr. Sen. 

Dr. Gravely. 

Mr. White. 

Mr. Fletcher.l 


Were the Bengal specimens all females ? 

No ; one was a male. 

I have examined the male specimen passed round and think such 
could be voided without damage to the intestine. 

Are you sure the beetles are really passed \ 

Mr. Chakra warti states {vide our Note) that they came out after 
a saline injection. 

No larvge and pupae have ever been found ? 

No. 

It seems decidedly suggestive that only adult beetles have been 
found so far. I can hardly believe that infection takes place by means 
of eggs ingested with food. Nven if eggs were ingested, they would 
probably be killed in the stomach and, if they succeeded _m hatching, 
it is unlikely that the larvse could remain and feed and lire m the intes- 
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tine, wliilst it is iiieoncoivablc to nu! that tho |mpal period eould be 
passed in tlic bunian interior. It seoius inueh more likely that the 
beetles themselves eliect an entrance through the anus. In this eonnee- 
tioii it is suggestive that, of seven spec ii nous so far recorded, no loss 
than six are females, if tlio specimens had bred in the intestine (me 
would expect a more C(|ual distribnli(ni of the two sexi's. It is also 
suggestive that this infection lias only been noticed in hot and damp 
areas of the plains, where the holies of the persons infected are likely 
to be loft at night unprotected by any covering. 

S[‘eakiiig medically, beetles could only ( rawl up the anus ol a ptason Major Christophers, 
with an amesthetie injury. The disease ap[)eai's to be a deli nit e one, 
iui* which there might be an e.xplanation. f do not uiulersland how 
the ^xmngcr stages can exist in the intestine. The larv.c iivo prohalilv 
similar to the rest of the genus. K,\:oe[)t in a i)athological ctmdition 
hcccs would not remain sutiiciently long in the intestim's for the life- 
cycle to be completed. 

These observations are very inti'resting from a medical point ; but Major doMello. 
is the disease common or an accidental uiic i 11 (he fornn'r, tlien tin* 
infection probably occurs through eggs taken omlly. \\\\ want statis- 
tics of frequency of occuiTCiice and c.\])criincn(s as to causation. 

Could inleclion occur in the pupal stages ^ Handfuls of dirty rice Mr. Andrews, 
arc often swalloAVcd. 

In ^Mesopotamia I had a stcaol sent in cuiilaining lionsfTit^s, blue- Mr. Beeson, 
bottles, their eggs, and a cockroadi, all well jwcsci'ved and oln iously 
passed quickly. They had all been swallowed probably in dirty waler. 

Intestinal myiasis has not been W(dl worked out In India. There Major deMello. 
are two kinds, one acokhmtal and the other specialized. 

We have only put ^or^Yard these remarks to draw the att(‘ntion Mr. White, 
of Medical men in India to the occurrence of the disease and to invite 
their attention to its investigation. 



31.-PRELIMINAIIY OBSERVATIONS ON LETlIAL TEMPERA- 
TURES FOR THE LARVAE OF TROGODERMA KHAPRA, A 
PEST OF STORED WHEAT. 

(Plates XLI--XLIII). 

By M. Afzal Husain, M.Sc. (Pb)., M.A. (Cantab,), I.A.S., Entomlo' 
ijisl to Goccrvmaftj Punjab, and Harnam Dass Bhasin, M.Sc. 
Denion;ylralor in Zoohijy, the Punjab Ayricidtural College, Lyall]nir. 

In spite of tkc inarvellous achievements of science in its application 
to human welfare, the problem of the safety of our daily bread still 
remains unsolved, and the surest method of successful storage of wheat 
grain awaits discovery. 

Taking the damage done by insects to stored wheat at 5 per cent., 
we find that in 1918 the Punjab alone lost 4,710,062*5 maimds of this 
valuable foodstuff, or, in other words, paid Rs. 235 lakhs as tax to these 
six-legged creatures. It is therefore imperative for us to fight these 
insects and save this quantity of wheat, which is sufficient to feed about 
1,032,343 people for one year. 

In safe storage of grain we arc concerned with tw'O distinct problems 
which require different measures to solve them : — 

(i) the grain to be stored should be made free from all stages of 
insects, and, 

(u) the grain stored should be ke}}t free from insects. All the methods 
employed to achieve these ends can be grouped under two 
distinct categories.'^ 

A. In the first category we include all those methods which aim at 
freeing the grain from insects and keeping it free from insects in a single 
operation. What is claimed for these methods is that all the stages of 
^the insects that may be present either die or leave the grain, and fresh 
introduction is made impossible either by chemical or mechanical means. 
Some of the methods that fall under this head are : — 

1. The itse of Naplialine halls : — Grove maintains that all the stages 
of insects present in the grain are killed by keeping napthaline balls in 
the grain. This acts as a deterrent and stops further infections (10). 
This method, however, does not seem to be very effective as the pests 
are said to appear in spite of this precaution (5). 


* Various methods of grain storage that have been in vogue in India are described 
at lengtli bv Fletcher and Ghosh of the Third Enfomohgiral Meeting held at 

fwro m9/Vol II, pp., 725-733). 


( 240 ) 
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2. The me of Castor and other oils It is believed tliat castor oil, 
if nibbed on the grain, ensures its safety from insect attack. This 
requires confirmation, as it is also stated that it does not render wheat 
immune to insect attack (1, 5). Moreover, castor oil is said to retard 
germination (5). 

3. The use of Mercnry : — In some jiarts of India mercury is used to 
keep grain free from insect attack. A few drops of It are put in an 
excavated soap nut, or in any otlier receptacle, and kept in the grain. 
Its vapours are supposed to kill all the stages (d the insects. In small 
jars it is said to prevent increase of beeth's, but in the case of large bins 
its effect is not so marked (12). 

4. Mixing sa7id u'ith grain or covering the top of grain with a nnifonn 
layer of sand a few inches thick. Mixing sand with grain is generally 
practised in some parts of India and is known to gi\ e good resnlls in 
cases where grain is to be dealt with on a small scale (19). ('overing 
the top of the grain with a layer of sand may lae elhx’tive ;tud practicable 
in the laboratory in bottles, jars, and small bins, but on a large scale 
its practicability seems doubtful and its eiiicacv lias not yet been Iried. 
At any rate the application of this method cannot be reeom mended for 
large elevators. In the first place the amount of sand roquiretl for 
an elevator, where arrangements for storing over a hdh oj nmumU of 
wheat are made, avill be very great and will increase the weight of the 
contents of the bins so much as to necessitate a considerable reduction 
in the total amount of wheat stored. Secondly, the main object of 
the elevator is to clean the wheat before it is !^;tored and pouring in 
sand "will nullify this object and the grain will have to be rccleaned 
before it is sold. This will mean extra expense and inconvenience. 
Moreover, out of almost 6,000 lyiaunds stored in a bin, the wliolc quantity 
cannot be disposed of at once, and this will mean estnlilishing a layer 
of sand at the top every time the grain is taken out. Again, the use 
of sand, in cases where the grain is already infected, is fibjectionable, 
as the sand gets into the injured parts of the grain, and the flour made 
from such grain is not eatable. 

For this method it is claimed that the adults and such larvaB as are 
capable of doing so leave the grain and crawl out of sand and cannot 
get back. Jifo fresh attack is possible because sand acts as a barrier 
to insects getting into the store. 

5. Hermetical sealing of grain Dendy (4) has performed some 
experiments on the methods of air-tight storage for preserving grain 
against insect attack. The results oi his experiments on a laboratory 
scale are very hopeful, but so far this method has not been tried on a 
commercial scale, For this method it is claimed that insects already 
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in tho. grain are killed and in bins which are air-tiglit, there is no possibi- 
lity of fresh infection. This method, if found successful, will be the 
simplest and the best for grain storage. 

B. Tn the second category we include all those proce.sses in which 
the grain is first subjected to treatmenfs which make it free from all 
stages of insects. It is then stored in insect-proof stores. In cases 
of rc'infcstation the grain has to be treated again to kill the pests. The 
methods that come undtw this head are those that are commonly employed 
at the present time and particularly where large cpiantities of grain are 
to be handled. 

1. -.— Fumigation is a process which is very commonly 
resort('d to for freeing grain from all insects attacking it and also to kill 
all stages of insects in a store (G, 13). The gases that are commonly 
used arc carb(m bisulphide, hydrocyanic, acid gas and sulphur dioxide. 
Chloipicrin, wliich is said to give good results, is not oljtainable b.ere. 

This method is very expensive and full of risks under Indian con- 
ditions (1, 9). The two g 'scs that can be used easily are carbon bisul- 
phide and bydrr cyanic acid gas ; tlie former is highly explosive and 
latter is a deadly poison. 

Moreover, tliis method is not quite reliable. During 1920 we tried 
experiments with these two gases. At Ilansi, a small godown was 
fumigated with a full dose of liydroeyanic acid gas, which had no bad 
effect on the larvae and adults of Trogodermii We only succeeded 

in killing a number of mice. Again at Iloshiaipur we tried full doses 
of carbon bisulphide and hydrocyanic acid gas to fumigate juar seed 
that was stored in a room in the vumdi, but without killing the insects. 
Fletclicr also mentions this metliod as unsuitable for India (5), 

2. MecJiaiiiad hhicing off of the msects : — In the elevator at Ly all- 
pur as well as in the elevators at other places this method of cleaning 
the grain is resorted to. It may he effective in removing the adults, 
but the fact that the w-lieat in the elevator was attacked the very first 
time it w-as stored showed that this operation does not remove tlie 
eggs, larva; and such pupa; as pupate inside the grain (1). 

3. Siij}erheatwg By this method all the stages of insects attacking 
the grain are killed and the grain thus cleaned is stored in insect-proof 
bins. It is chiefly with this method that the present paper deals. 

From the above it wdll ajipear that so f r no really satisfactory method, 
which may he recommended generally, has been discovered. ‘‘ There 
is no treatment knowm that can immunize the grain against the insects 
even for a few months.’^ (5, p. 756). Barnes and Grove after a series 
of experiments came to the conclusion that the damage from wheat 
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pests was an inevitable evil and suggested the cuniboTsomo ineolinnical 
method of cleaning the grain by sieves and hand-winnows (1). 

Some of the methods mentioned above are. {|uite reliable st^ far as 
the destruction of insects isconcorned, but arc ]ial)lo to edoet the ger- 
minating capacity of the granu while others, wliich might be elTedive 
in the laboratory, are not such as can be applied on a large scale, for 
example at the elevator at Lyallpur, 

The elevator at Lyallpur is a huge building about dO foot liigli and 
consists of 32 bins, having a total capacity for storing 100,2 (0 uunmJs 
of wheat (for particulars of these bins see the plan and the table att aelied). 

The bins are of three t 3 rpes (f) Hexagonal bins, wliicli are the higgest. 
There are sixteen bins of this type. (//) Quarter bins. Kacli of (liese 
bins is a quarter of the hexagonal bins of the first, type. There arc 
ten bins of this type, (in) Rectangular bins, which arc the snialh'st 
of all, each being rectangular in o\itlinc. Of this slnipe there are six 
bins. 

Each of the 32 bins is about 50 feet deep witli a small manhole at 
the top for running in the grain and a conical outlet at the bottom for 
running out the grain. 

Plan of bins at the elevator, Lyallpur, showing the shape and arrange- 
ment of bins in transverse section. (See Plato XLI , fig. 2). 

Table showing the exact dimensions, grain ca])acity, etc., of tlic 
bins. 


No. of bins. 

Total 
depth of 
each bin. 

Depth of 
bottom 
cone. 

VoliiiiK' nt 
eiirli bin in 
cu)>ic feet. 

(';i |)fU'i{ V (i{ 

o;u4i bill for 
\vlicat. 

11 i::m ai:k-^. 


Feet. 

Feet. 


Mtl.'j. Srs. 


1 to 16 

49J 


11.:538-33 

5,823 13 

Tn Itiiis No, 1 . 2, 3, 4, 
S. 11, 1,5, 10, 11 






miiiii \vlira1 1<> Of 
.stoK'd is toj)S 

: or 2,!)3H n <ls. 4 srs. 

17 to 26 

49|- 

o\ 

2,834-58 

i 1,455 331 


27 to 32 

49i 


2 .ccn- 8 s 

1 1.205 0 



During 1920 tlie elevator was used for the first time and after a 
few months complaints of insect attack were received and accordingly 
the Entomological Section was asked to deal with the problem. It 
was found that the insects infesting the wheat were Trogoderma Ihwpra 
at the top and Rhizoperiha dominica at the lioltom of the bins. The 
temperature records of the tins showed that the temperature in those 
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bins which were filled with wheat rose as high as 113° F. and was 
always a few degrees higher than that of the empty bins. It was also 
found til at this high temperature did not affect adversely the insect 
life in the bins. This fact is very remarkable, because Bradwell in 
Proceedimj.'i Ilaicaii EntomologicaJ Socidy {Vol. Ill, pp. 50()-509) states 
that 110° F. kept long enough to penetrate the tissues of the insects 
will kill insect pests of the stored grain. 

The two main features of the problems at the elevator are : — 

1. That the grain was infected before it was brought to the elevator 
last year and that the method of cleaning the grain by air-blast was 
not effective in removing all the stages of the insects attacking it. 

2. That the construction of the bins is such that they can easily be 
rendered insect-proof. 

Therefore the problem of safe storage in the elevator reduces itself 
to this — the grain to be stored should be free from all stages of insects 
hejore it is run into the bins or should be rendered free from insects 
after it has been stored in the bins. 

Fumigation of a bin containing 6,000 maunds of wheat with carbon 
bisul]:)hidc or hydrocyanic acid gas is full of risks. Moreover for any 
of these gases to penetrate all tliioiigli the column of wheat, 50 feet 
deep and about 17 feet in diameter, we should allow more than 48 hours 
exposure. The escape of the gas will also he a slow process and even 
if the manhole at the top of the bin is opened, tlie gas will take a long 
time completely to get out of the entire bin. Thus a greater part of 
the grain would be surrounded by a poisonous atmosphere for over 4 
days : an interval in which carbon bisulphide is definitely known to 
affect the germinating capacity of wheat. The cost of this oi>eratlon 
will be Rs. 63 for carbon bisul])hide at the rate of Re. 1-4 per lb., and 
about Rs. 35 for hydrocyanic acid gas per bin. 

On the other hand if some simple process of killing the insects in the 
wheat, that is brought in, could be discovered, and the wheat cleaned 
of insects before it is stored, the problem will be much simplified. 

Superheating is thought to be the best, safest and cheapest, and 
it is possible to plan out an arrangement for heating the grain before 
it is run into the bins. The germinating capacity of the grain is not 
at all impaired at the temperature at wiiich insects die (stc Table III 
attached). 

Temperature has a direct influence on insect metabolism and with 
its rise their activities increase till an optimum is reached. A few- 
degrees above this limit however imperils their life. “ At 30° C to 40° 
C (86° to 104° F.) the insects are very active, especially the adults. This 
activity increases with the increase in temperature, until the insects 
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PLATE XlI 



Fig. 1. — Apparatus used for determining lethal temperatures. 
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become frantic in their efforts to escape. High temperatures cause 
sudden death ” (8). Even such high temperatures as are within the 
litiiits of atmospheric changes are known to effect insects adversely, 

^i^d it is on record that in France in 1911 a single day of excessive lieat 
was enough to kill off all the rose aphids (2). 

The methods of killing insects by subjecting them to higher tempera- 
iiires is not new to us. It has been practised in India from very remote 
times. ‘‘ Spreading wheat in the sun and stirring it occasionally is 
to make the weevils leave it.’' (3, 16), And this practice is common 
even to-day. Infested grain if it is spread in the sun at US'" or 116'* 

F for two hours kills off most weevils (20). 

Artificial lieat is coming into use for the purpose of dealing witli the 
insects of the stored products, and superheating in mills and gudowns 
has come into general practice in some countries (7, 8, 11, 17, 10). As 
to the temperature which is fatal to these insects there is very great 
divergence of opinion. Some.iDvestigatoxa put it at as low a figure 
as 110'’ F., while others put it at as high a point as 145'’ F. Thompson 
says tliat weevils cannot stand a temperature of 119'’ F. for more tlia 
2 to 3 minutes (20). Schribaux maintains that weevils are killed in 
2 minutes at 122^ F. (18). Lefroy, at a lecture delivered at the Hoyal 
Institution, on the destruction of grain insects by heat, said tliat a 
temperature of 145° F. applied for 3 minutes killed every insect post of 
the grain. This variation is probably due to the varying conditions 
under which the different investigators have worked. It seems likely that 
insects of the tropics get used to higher tempei-atures and can stand 
excessive heat much better than their fellow-beings of the cooler regions. 

It has been stated that 110° F. maintained long enough to penetrate 
the tissues of the body kills insect pests of grain, but in the elevator 
at Lyallpur the temperatures in the bins went as high as 113 b . during 
siumner and still the insects were breeding quite well. 

In view of the above considerations, experiments were started on 
the larvee of Trogodema khafra^ tlie commonest pest of wlicat m the 
Punjab, in order to discover the lethal temperatures of the stored gmin 
pests. This insect was selected for our experiments, because its larvae 
are known to be the most resistant of all the stages of its life-history 
to the severities of temperature and can live for a long time without 
food. 

The following simple apparatus was used in our experiments. 

A large flask of 2,400 C. C. capacity v as used to get an atmosphere 
of the desired temperature. This was heated on a ^^arel■-ha^ll (Plate 
XLI, fig. 1). .The fla&k was fitted with a cork with two holes, through 
one of these a thermometer was introduced and through the other ho e, 
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which was larger, the larvse were introduced into the flask by mean 
of a small wire-gauzc basket, suspended by a cotton thread. The leve 
to which this basket was lowered was the same as that of the bulb o 
the thermometer and the temperature recorded by the therm omete 
therefore represented the temperature to which larvae were subjected. 

When the basket with the larvae was introduced into the flask, tti 
temperature dropped a little but remained fairly constant after that 
The larv£6 were taken out after remaining in a known temperature fo: 
a definite time and kept at room temperature for at least 24 hours t( 
see if any survived. In some cases the larvae as a result of impcrfeci 
penetration of heat, became motionless, but revived after 24 hours 
So that all the larvse treated one day were examined after 24 hours. 
For temperatures above 90° C. a sand-bath was used and for tempera- 
ture below 60° C. an incubator was employed. 

Over 500 observations were recorded ; for every temperature tte 
experiments 'were repeated twice or three times and oftener for the 
critical temperature. For each experiment 10 larvse were taken. The 
results of our investigations are given in Tables I and II, and graphically 
represented in the form of a curve. (Plates XLTI, XLIII). 


Table II. 


Table sJiomng Lethal Temperatures for the Larvae of T. khapra, in Eeh- 
tion to the time of Exposure. 


No. 

Temperature 

(Centigrade). 

Period of 
Exposure. 

Their appear- 
ance on removal 
to room 
temperature. 

Effect of heat on 
larvce 24 hours 
after removal 
to room 
temperature. 

1 

100-85° 

30 seconds 



Motionless 

Dead. 

2 

84-78° 

45 „ 

* 


3 

77-71° 

CO „ 



4 

70-69° 

90 „ 

■ 


5 

68-63° 

120 „ 



C 

62-61° 

180 „ 

99 * 


7 

60-59° 

240 „ 

99 9 


8 

58° 

300 „ 

99 * 


9 

57° 

360 „ 

99 ■ 


10 

56° 

420 „ 



11 

55° 

600 „ 



12 

54° 

20 minutes 


99 

13 

53° 

30 „ 


99 

14 

52° 

90 „ 

99 • 


15 

61-50° 

5 hours 

H * 
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ROWING EFFECTS OF HIGH TEMPERATURE 
ON THE LARVAE QYTMAPM 
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Table III. 

Table showing the effect of high tempcratiire on the germinating capacity 
of different types of wheat. 


No. 

Temper- 
ature centi- 
grade. 

Time of 
Exposure. 

Peroentniic i 

4 geruiimi- ; 
tion. 

Ty]ie of 
ulietit. 

1 

168^ 

2 ‘ hours . 

1 

Ml . . ; 

IV 

2 

120“ 

3 . 

. 

11 

3 

105°-110“ 

u » . . 


VI 

4 

100“-110° 

35 . 

i 

HI 

5 

105® 

15 minutes . I 

9""o 

III 

6 1 

105° 

15 ,, 

co% ! 

XXIII 

7 

105® 

15 „ 

100°' 

VIII 

8 

105° 

15 „ 

95°; 

II 

9 

100® 

1 hour . 

Nil 

XX 

10 

100® 

1 „ . 

Nil 

X 

11 

100® 

1 „ . 

Ml 

XXTI 

12 

100® ' 

1 . 

Ml 

XV 

13 

100® 

1 » . 

70% 

V 

14 

100® 

1 » . 

Nil 

XVII 

16 

100® 

1 . 

\ 

1 Nil 

VII 

16 

100® 

20 minutes 

90% 

XIV 

17 

100® 

20 „ 

100°;, 

XXII 

18 

100® 

1 

15 „ 

100®;, 

XVIII 

19 

100® 

15 „ 

100% 

XIX 

20 

100® 

15 „ 

100% 

IX 

21 

100® 

15 „ 

100% 

XXI 

22 

95® 

16 .. 

100% 

VIII 

23 

96® 

16 „ 

100% 

VII 

24 

75*78* 

1 hour < 

100% 
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a^nabilis, bu{ tlie two predators could be distinguished readily from 
their method of affecting the resinous cells containing gravid females. 
In the four consignments of broodlac received from Bangalore the 
number of Anatrackyntis falcatella was far in excess of Eublemma ama~ 
bilis and it is fortunate that it is so. Eublemma amabilis is a serious 
pest in Northern India, and it will require patience and perseverence 
to limit the ravages of this serious pest. -In some places I have seen 
it so bad, that the crop is extremely poor and the emergence of larvas 
is late and poor. The pest has remained unchecked so long, that the 
depredations committed by it liave resulted in unsettling the market 
and causing unwarranted fluctuations. The lac-growers and the manu- 
facturers, who are not entomologists, cannot understand the situa- 
tion. They generally ascribe the poorness of the crop to climatic and 
such other conditions. No doubt these arc important factors and 
cannot be easily overlooked, but the state of affairs now warrants a 
critical study of the parasites and predators which bring about such 
a state of affairs. When such a study is undertaken it will be found 
that the para.sites and the predators of the lac insect are factors not 
to be overlooked in any scheme of expansion of the industry. When 
this stage will be reached, I think further steps will be taken to obtain 
accurate data regarding distribution and damage brought about by 
each predator. It will then, I think, be necessary to restrict the dis- 
tribution of each predator within its own sphere of its activity. Eublemma 
amahilisy so far as I have been able to consult the literature, and so far 
as my own experience goes, is mostly destructive to Lac in Northern 
India. By this I do not wish to create a false impression that it does 
not occur in South India. From occasional consignments received 
from Southern India, as well as those from Bangauapalle, it is apparent 
that Eichlemyna amabilis does occur there but not to such an extent 
as it occurs in the North. Anatrachyntis falcatella has not been reported 
damaging lac from Northern India. There is only one record and that 
too from Pusa, on the 22nd July 1913. Thereafter no moth has been 
either captured or reared from broodlac either on Ber or Pahs at Pusa. 
In the Pusa collection the majority of the specimens have been from 
cotton either from buds, dry shoots affected either by the Bollworms, 
Earias fahia, E. insulana, Alcides leojjardus, Phycita infusella, Phena- 
coccus hirsutus or Ph. corymbatus. It has been reared at Kandy (Ceylon) 
from larva in resinous masses of lac coccis, TacJiafdia alhizzicc. (Bo 7 nbay 
Journal, XVI, 607 ; 1905). 

In the specimens of broodlac on Shorea talura from Bangalore hitherto 
examined by me both the predators, Eublemma amabilis and Anatra- 
chyntis falcatella, have been found working side by side on the same 
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broodlac sticks. The latter \vere far in excess of the former. Bolh 
afiect the gravid females and destroy them. EubJonma (nimhiUs catt'r- 
pillars work from the side as well as from tlie top side of the resimms 
cells enclosing lac females on the branches. Anafrachijud.'t faUvUlla 
caterpillars prefer to work mostly from the sides of the resinous cells. 
The caterpillar gnaws a hole at the side of a resinous cell and penetrates 
into the resinous incrustation. The passage of EubliUiifia caterpillars 
could be easily detected by following the tunnel filled with Hat, dval, 
discs of resin mixed with body juices of their victims. In ^ome cases 
the resinous cells are completely hollow and are filled with dark crimson, 
hat, ovalish discs. The cocoon of the caterpillar consists of wliitish 
silken threads glued together with deep crimson, Hat oval discs. Prior 
to pupation the Eiibhmma caterpillar makes a liole of exit, closes it u]) 
with whitish silken threads and pu]:)ates ini mediately below it. 

The A 7 ia(racJiyntis falcaklla caterpillars also make their ^^ ay inside 
the resinous intru station by gnawing bits of resin and lln'ii attacking 
the females. The bits of frass left by these caterpillars in the tunnels 
made by them arc difierent from those of the EnblctHUid caterpiilais. 
In this case the granules of resin are small and round, quiti> n id ike those 
of EfMemma caterpillars. Both resinous and other granuh's ctiusi^tirg 
of chitin, dye and other visceral portions from the body of the lac 
females lie about the tunnels made by the caP'rpillai s. 

The fulhfed caterpillar is light crimson of much the saim^ colour 
as the lac females, and as sucli is quite distinct from Eubl( H'Vki cater- 
pillars which are white or whitish crimson. It is 5-75 nini. long, and 
a little over 1 mm. broad. It is light to bright pinkish in colour on 
account of its meal of the lac females. The head is jet black, witli small 
whitish porrect hairs. The mandibles are jet black in keeping with 
the general colour of the head, and arc powerful. There is a shiny black 
thoracic shield with an obsolete indentation in the middle. The meso 
and meta-thoracic segments are concolorous with the abdominal seg- 
ments which are light pinkish with white seta^ on them. I lie anal 
and the iknultimate segments have a chitinous shield of a light fuscous 
brown colour with whitish hair pointing caudad. There is a fine trans- 
parent, longitudinal line from the first abdominal segment tf) tlie anal 
end through which the pulsation of the heart could he seen under high 
magnification. (Plate XLlV, fig. «). 

From what T have been able to observe hitherto, it appoar.s that 
the caterpillar in its attempts to reach the dead and dry female lac 
cells bites its way through the living female cells as well and thereby 
causes death. In one case, a caterpillar was seen to enter the resinous 
incrustation on a SJiorea talura stick from the side and within three 
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days it had penetrated a length of 20 mm, when it began to pupate. 
It had thus killed off seven healthy lac females. The caterpillar, when 
full-fed, spins a thin, whitish cocoon. Prior to pupation it makes a 
circular hole on the resinous incrustation which it lines with a thin, 
silken webbing. Such holes of exit for the adult moth could be easily 
seen under the binocular with a little practice. If disturbed, it moves 
about and spins a fresh cocoon either within or between crevices of 
coalescing resinous cells. In the majority of cases examined, the pupa 
lies within the resinous incrustations, in a thin silken cocoon. The 
pupa, when taken out of the cocoon, is brick brown in colour with 
a slight bloom. It is 3 mm. long and a little over 1 mm. broad, the 
two black spots on the head representing the eyes. The three pairs 
of legs are folded on the sternum, the apices of the antennae reach the 
apices cf the anterior wings which lie closely adpressed laterallv. 
Dorsally the head is pointed anteriorly and broad posteriorly. Tlie 
mesothoracic segment is the most prominent, nearly twice as long as 
pro- and raetathoraces together. Eleven abdominal segments arc 
distinct. There are a few short white hairs at the anal end. (Plate 
XLIV, fig. h). 

The adult moth is pale brown. When resting on lac-covered sticks 
it rests at an angle, the anterior part of the body being slightly raised. 
The moths are not very brisk fliers. They have hitherto been observed 
to be quiet during the greater part of the day. (Plate XLIV, fig. c). 

The addition of this moth to the list of predators on the lac insect 
increases the difficulties of cultivation. The lac insects have already 
a host of predators and parasites to contend wfith. It is just possible 
that this moth, in course of time, may divert its attention from cotton 
to lac and it will then be time to adopt rigorous measures to combat 
it ; when the question of the establishment of nurseries for the distribu- 
tion of broodlac is mooted it will be advisable to keep an eye on this, 
as well as other, predators. 



33.-DETERM1NATION OF EMERGENCE OF LARV.E FROM 
EXAMINATION OF THE OVARIES OF LAO INSECTS. 

(Plate XLV.) 

By C. S. Misra. B.A., First Assistant to the huperial Kntomoloqisl 

In the past much difficulty has been experienced in lixing the local 
dates of emergence of the lac insects. These dates, as is well known 
to those who are interested either in the cultivation or the iiiauufacturc 
of shellac, vary from place to place. In some cases the variation in 
the dates of emergence is so great that considerable dllliodty is experi- 
enced in starting and finishing the work of inoculation in proper time 
and this has, in my opinion, militated to a great extent against tlic 
extension of lac cultivation. Had it been easy to foretell or to know 
with some certainty the dates of emergence of larvay tlie cultivation 
of lac, in my opinion, would have been more extended and varied than 
what it is now and the heavy fluctuations which are the order of the day 
would not have taken place so frequently as is the case now. No doul>t 
there are other and more important factors, which have a direct hearing 
on the production of lac, but this is also one of them, and as such, demands 
some attention. In the past the lac-growers have had to depend mostly 
upon their own past experiences or on the advice of the elders within 
the lac cultivating zone or villages. They have no definite data whereon 
to base their calculations and results, and it is no \\onder tliat these 
calculations are extremely vague and unreliable. In the same locality 
or lac-growing zone, I have seldom come across two lac-growers agreeing 
with each other in their calculations regarding the probable date of 
emergence of the lac larvae. The variations, when they do occur in such 
tracts or localities, produce no serious consequences, but now with 
the 'impetus that the industry has received of late, the cultivation is 
bound to increase not only in the localities which hold the monopoly 
of laC cultivation at the present time but in new and distant localities 
where the host plants of the various species of the lac insect occur in 
abundance, and signs at present are not wanting to show that the future 
augurs well and has great potentialities for the development and con- 
solidation of the industry provided adequate precautions are taken 
to safeguard it. I have repeatedly drawn the attention of the public 
and of those interested in lac cultivation and manufacture to the neces- 
sity of regarding the present boom as extremely detrimental to the 
industry unless fuH advantage is taken of the present inflated prices 

( 253 ) 
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in taking active and permanent steps to reorganize it in the light of 
experiences gained at. the present time. But if nothing is done and 
the occasion is allowed to slip by, the industry is expected to receive 
a set-back. Wliat the effect will be, the future alone would show. 
But to my mind it appears that the present lethargic state of the growers 
and manufacturers is bound to redound prejudicially on the well being 
of one of the most ancient and most important industry which is mostly 
cottage and rural in its nature and which provides means of livelihood 
to millions of the country’s poor and ignorant, who inhabit the out- 
skirts of forest or are denizens of extremely backward tracts where 
the present influences seldom, if ever, penetrate. The truth of this 
casual remark will be apparent from a case I found in the remotest 
corner of the Chhota Nagpur Plateau. Years before the present boom 
in prices took place the cultivator used to get Rs. 5 per maund of stick- 
lac and this was at a time when the market quotation for T. N. was 
between Rs. 30-35 per maund. The year 1 visited the locality, T. N. 
was quoted in the Calcutta market at Rs. 235 a maund, but the poor 
ignorant cultivator was paid only Rs. 5 a maund of 52 seers. Some 
time after, when the same cultivator chanced to visit a relative of his 
in the suburbs of a Hat, he came to know that something extraordinary 
was liappening in the shellac market and decided to obtain better terms 
from the local Paihar w^hen he came to him next for the sale of his pro- 
duce. I was subsequently informed that when the Paikar did turn 
up, the cultivator demanded better terms and was given an increase 
of rupee one over w^hat he w^as paid before. In fact the cultivator should 
have got at the rate of Rs. 80 a maund of 82 lbs. Such and other causes 
militate against the extension of cultivation and are the causes w^hich 
make the shellac trade and the market so very uncertain when few” 
care to gamble away their savings and their fortunes. Had the culti- 
vator been paid Rs. 80 or at the least Rs. 50 a maund, he would have 
got an additional impetus to increase his cultivation and the result 
of such accumulated extensions would have been that considerable 
large quantities of the crude stuff would have been brought to the market 
for sale. But the things, as is usually the case, move very slowly and 
nothing tangible seems to result from the past years of inflated prices. 
The compiler of the District Gazetteer, Palamau, on pages 116-117, 
remarks in much the same vein as given by me above. He says : — 

“ Recently there has been’ a boom in lac, which has done 

much to save the old Zemindar families, their income being in some 
cases more than doubled. Incidentally the result has been that land- 
lords now claim that lac trees, exclusive of planted trees and trees on 
household land, are their property, the claim being apparently based 
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on the analogy of the Govermnent Estate, where lac trees, even on 
cultivated land, have been assessed to rent ■’ 

These and such other considerations led me to lind out some me;iiis 
whereby the emergence of lac insects could be determined with at least 
some degree of certainty. This step is essential in any scheme of exton 
Sion of the industry and I may say here, that others before me have 
felt the necessity of finding out methods whereby the wastn^o of lac 
larv’ae, that is inevitable these days, could be appreciably, if not totally 
avoided. A writer early in the seventies remarked 

“ The failures that have attended the attempts to send sced-twi.rg 
from one part of India to another, have been due mainly to tlie fact 
that the seed twigs were cut too long before the swarming period «)r 
too near it.” 

In places where the cultivation lias been started for tlie tirst time 
there have been instances where through sheer ignorance the attempts 
have proved entirely unsuccessful owing to the suboniinates having 
mistaken the exclusion of the males for the emergence of tlic lac larva\ 
Almost all the lac-bearing branches were removed and carted, when 
it was detected at the last moment that a serious mistake was made. 
There are not only straggling records of such Jiappeniugs Init there 
is ample evidence to show that such occurrences are not uncommon 
in the lac-growing tracts even at the present time. Ko doubt, the 
ignorance and illiteracy of the masses is a serious obstacle to the adop- 
tion of new and improved scientific methods but, as in other spheres 
of life, where the cultivator becomes aware of some personal gain to 
follow by the adoption or relinquishment of a practice, it is expected 
that he will soon be convinced of the necessity of adoption of a belter 
method for prognosticating the emergence of lac larvae in his own 
plantation or in those of his neighbours. Some of the experienccxl 
Forest Officers too have felt the necessity of adopting a method which 
would do away with the uncertainty and fickleness in the emergence 
of the lac larvae. Mr. McKee, [Indian Forester^ V"ol. I, p. 261t, 1870), 
said : — 

The next point to fix on is the local date on which the 

insects leave the parent cells, a step of great importance and one on 
which the first success of the plantation will very greatly depend ; should 
the work of gathering broodlac be delayed until visual proof of the 
exit of larvae is obtained, a vast quantity will be killed in the operation 
of collection, transport and of tying the in crusted twigs on the standard 
selected nurseries.” 
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Later on the same officer remarked : — 

A knowledge of which will enable a larger number of trees to 

be preparetl during the working season than if it was necessary to delay 
the operations until evolution actually took place, as owing to the latter 
being barely simultaneous in and about one locality, the period for 
forming the plantation must be necessarily limited to the number of 
days it takes the cells to become empty, besides which, by attaching the 
lac twigs before the birth of larva? great numbers are saved, which 
would otherwise perish during the process of being attached to the 
trees ” 

In short, those who are doing the cultivation or those who are interested 
in shellac manufacture or those who are anxious to develop the dormant 
resources of their Estates or property to the full, arc really anxious 
to know of a definite and reliable method to fix the emergence of I he 
lac larva? in their own particular tracts. No doubt there are niethofjs 
by which the experienced lac growers approximately detenuine for 
themselves the probable date of emergence of lac larva?. But as I 
have already said above, such rough and ready methods of detennina- 
tion could hardly be relied upon, especially when the cultivation has 
been started in an altogether new locality or is contemplated to be 
started in a new one. 

The necessity of knowing the date of emergence of larva? is intimately 
connected with the cultivation of lac. In one year, 1915-16, the total 
export of shellac from the port of Calcutta only was 96 million pounds. 
To produce this, nearly 240 million pounds of stick-lac must have been 
utilized. The value of this produce at the then market rate of Rs. 15 
per maund of 80 lbs., amounts to 45 million rupees. If we take the 
average normal produce of a cultivator to be represented by 160 lbs., 
then the amount realized by a cultivator comes up to about Rs. 30. 
This sum is quite sufficient for a cultivator to pay off his rental dues, 
etc., and to utilize the produce of his land for the maintenance of his 
family and himself. During the w-ar and especially after iC the rates 
of shellac as well as stick-lac went up very high, and the result was 
the lac cultivators were able to obtain remunerative prices for their 
stick-lac. Some of them were able to pay off their debts and to get 
back tbeir lands which were mortgaged for years previously. Others 
were able to buy more land and to put it under lac producing trees. 
Thus with the impetus that the industry has received of late, it is pro- 
bable that more localities will be opened up for lac cultivation and in 
consequence more broodlac will be required to meet the growing demand. 
This will necessitate somewhat more accurate determination of the 





EXPLANATION OF PLATE XT.V, 

Determination of emergence of Lac Larvcs. 

Fig. 1. Ovules in process of developmeiit, (The dark coloured ones are urr-liealthy, ) 
„ 2. A portion of the ovary showing further development of ovules. 

„ 3. A portion of the ovary showing development of the ovules, 

^ 4i A portion of the ovary showing development of healthy ovules as well as 
the presence of unhealthy ones, 26 days before the emergence of larvsB, 

„ 6. Ovules — 22 days before the emergence of krvae, 

„ 6. OvuIm — 18 days before the emergence of laivse, 

„ 7, A single ovule highly magnified, 18 days before the emergence of larva?. 

„ 8. Ovule — 16 days before the emergence of larva?. 

„ 3. Embryos — 8 to 12 days before the emergence of larvse. 

„ 10. Embryos — 6 days before the emergence of larvse. 

,, 11* Revolution of the embryos with the ovarian branches, 

„ 12, Partial emergence of a larva. 

,f 1^ A newly>hatched larva (dorsal view) . 
n 14. A fully ripe female testis showing external characteristics. 
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emergence of lac larvae so as to facilitate cutting and transportation 
of broodlac long distances either by rail, post or steamer. 

The method advocated herein is not final, and it is possible that other 
workers in the field would be able to suggest some other more simple 
method than the one detailed here. But for the time being, an exami- 
nation of the ovaries would give sufficient data wlierewith to know the 
probable date of the emergence of larva\ I liavc tried this method 
personally for some years past, and find it gives snfiiciently accurate data 
wherewith to fix the emergence of the larvie in distant parts of tlie 
country. In the past I have examined bromliac for the emergence of 
larvae from Sind, Baroda, Assam, Banganapallo, Karauli and Bewah, 
and found this method sufficiently indicative of lixing the dates of 
emergence with greater degree of certainty than would liavc heen the 
case otherwise. 

The accessories required for this work are 

A compound rniscroscope. 

A dissecting microscope or a Greenough's Binocular. 

A few clean slides. 

A scalpel. 

Two or three pipettes (one medium, one fine). 

Three or four stout mounted needles. 

Three or four watch glasses. 

Distilled water. 

The only difficulty that is likely to he experienced by most of the 
growers is that they cannot provide themselves with the equipment 
given above. The microscope and the dissecting microscope or the 
binocular require a very heavy outlay, far beyond the reach of an 
ordinary grower. But the method advocated above is more or less 
a laboratory method intended for those who have some knowledge of 
microscopic technique or are working in a laboratory fitted with the 
above things. All that is required is to take a few cells on a stick, 
remove the resin round the insects either with a scalpel or a teaser, 
make a longitudinal incision with a pointed needle, and take out a 
portion of the ovaries, on a clean slide. The specimens are then washed 
either in normal saline solution or in distilled water, adjusted under 
the binocular and examined under the microscope. A comparison is 
then made with the figures in the accompanying plate, and the period 
determined for the particular locality from which the specimens have 
either been obtained or collected. 

lu Mysore A. jalcateUa is very rare. Euhlemma is our worst pest. Mr. Sub^amaniam. 
There is no systematic cultivation of lac in Mysore. 
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Mf- S«n. I had occasion to work at lac for a couple of months with Mr. Hewlett 

in connexion with certain suggestions made by the Shellac Committee. 
The lac-insects obtained from different host plants are all called by 
the general name of T. lacca. Is there sufficient structural difference 
amongst them to warrant any specific differentiation and are the host- 
plants interchangeable ? 

Mr. Misra. We hope to be able to say by the next Meeting. 

Mr. Beeson. The title of Mr. Misra’ s paper was misleading. I hoped to learn 

the technique employed. Fortunately Mr. Hewlett’s views on the 
lac problem have been preserved and will be published shortly in a 
Forest Bulletin. 



34.-THE PKOPORTION OF THE FEMALE FORMft OF PAPILIO 

POLYPES, L., IN DEHRA DUN, UNITED PROVlNl’ES AND 

BIHAR. 

By Edward B. Poulton, D.Sc., F.R.S., Fellow of Jesus Collaje, 
Oxford, ayid Hope Professor of Zoology in the Vnii'ersity. 

The little paper on the proportion of the female forms of Papilio 
polytes, L., read and kindly emphasized by Mr. T. Baiiibrigge Fletcher 
at the Third Entomological Meeting at Pusa, in Febniary 1919 (Report, 
VoL in, pp. 903-906) has produced a most interesting series of pohfies 
captured in 1919 and 1920 by Mr. C. M. Inglis at Baghownie, Laheria 
Sarai P. 0., B. & N.-W. Ry., towards the south of the Darbhanga District 
of Bihar. I therefore take the opportunity of contributing a prelimi- 
nary study of this material to the Fourth Entomological Meeting at 
Piisa. Furthermore, a fine series captured by Mr. 0. C. Ollenbach at 
Dehra Dun, United Provinces, in March 1917, only reached me after 
the Third Entomological Meeting had taken place, the captor wisely 
deciding to avoid any unnecessary risks in transport. This series also 
has been studied and the results are submitted together witli those 
from Baghownie. 

Mr. Inglis’ captures were all made within Wo miles of Baghownie 
and all were taken and sent, whether damaged or not. The injured 
specimens are of great interest being in nearly all cases symmetrically 
shorn, or torn at the anal angle of the hind wing, injuries evidently the 
work of birds or lizards. In a few cases as much as half one or both 
hind wings has been shorn away. In addition to the roynulus forms 
recorded in the table on page 261, Mr. Inglis captured it on July 31, 
1917, and September 2nd and 9th, 1918. Concerning the models he 
wrote on February 9th, 1920 : — 

“ hector itself is never caught. P. aristolochue is of course, a common 
species here. The earliest I have noticed appears to be May 29th, 
hut it is not till tho middle of July that they can be said to be common. 
August also seems to be the month during which most are got, the same 
as polytes,'* 


{ 259 ) 
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Also on July 10, 1920 : — 

‘ Mr. Bainbriggc Fletcher writes. ‘ I should think we are roughlv 
400-500 miles beyond the range of Pajnlio hector. The elevation at 
Pusa is about 150 feet above sea-level’ These words would also apply 
to this place which is not very far from Pusa. We are evidently a littli 3 
closer to the hector range than Dchra Dim and the romuhis form is slightly 
stronger here ” (see the table on page 261). 

Concerning the Dehra Dun series Mr. Ollcnbach wrote in September 
17 th, 1919:— 

“ I made no choice but took all that came, so far as I was able to. 
The romuhis form is certainly very uncommon here and P. hector does 
not occur. The nearest parts of its range are about 800 miles to the 
East and the same distance to the South. P. aristohehitje is plentiful 
here now, though some twenty years ago it was not to be seen.” 

On this last interesting point he wrote again on March 10th, 1920 

“ I cannot quite remember when P. aristolochice first appeared in 
Dehra Dun, hut probably about twenty-five years ago. I have a speci- 
men in my collection taken in the year 1895, They had probably only 
just appeared at that time and were very scarce, although now they 
are just the reverse ; aristolochue is however by no means so numerous 
as folyteSy which is a very common species,” 

In 1920 Mr, Ollenbach, was unable to continue to collect -pohjtea 
in Dehra Dun because for some unknown reason this butterfly and 
P. aristolochifB were very scarce although iu ordinary seasons they 
were very common.” 

In the following tabular statement I have classified the folyie^ 
females in four groups according to the absence or presence, and degree 
of development, of the white spot in the hind wing cell. The transi- 
tion between siichiv.s, with no white in the cell, and polytes, possessing 
it, is complete — so much so that all those specimens in the fourth column 
of the tabl e and some of those in the fifth would, unless carefully examined , 
be placed in the third as typical examples of stkhivs. The white mark 
in the cell of such individuals is only represented by scattered scales 
often less than a dozen in number. The comparisons which formed the 
basis of the table were made upon the under-surface of the wings only 
but it is not anticipated that an examination of the upper-surface 
would lead to any change. 
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Dates in 1920 

at Bft?hownie, Males. 

B«»ar. ; 

Male-like 

fj/rj/l. 

Fkma 

BTU 

Xo white 
in 11, W. 
cell 

Btichius, 

r.T: FORM POITTF.S (IN'OM 
inii!} MijiiCKryQ Papi 
ARIST01.0CHJ.«. 

Minute Small 

trneo of , white spot 
white in iu U. \v 
H.\Y, eell. cell. 

'PINO 

LIO 

White 

spot ill 

U, W. cell 
hirer to 
inoderale. 

I'emnle fonu 

uiiiiiiehinij 

fifclnr. 

1919, July . 

i 

. i 7 

1 

2 

0 

2 

3 


„ AugUBt . 

. : 23 

5 

R 

3 

3 

3 

0 

„ September 

. 1 7 

3 

6 

0 

1 

3 

1 

„ October. 

. ■ 9 

2 

6 

1 

2 

0 

0 

1920, March . 

• ; ® 

0 

s» 

1 

0 

0 

0 

0 

„ April . 

X ^ 


0 

0 

4 

1 

u 


^ 1 


m 

F'' 




„ Jane 

. ; 4 

0 I 

w 

1 

0 

1 

0 1 

n 

„ July 

. ; 11^ 

7 

8 

1 

4 

12 

j (1 

„ August . 

. j 4 

' 0 

6 

2 

7 

« j 

1 

October. 

■ ! 

10 

8 

2 

11 

r, ! 

1 (seen) 

TOTAl 

. j 105 

29 

44 

9 

45 

32 

r> 


Total 124, 4 additionsil fomalos. 


In lfll7 at Dehra i The above total from Bagbowtiie, &. Darbliaiipa District, Bihar, to 1 m> coiin 
Dun, United Pro- f pared with those below, from Dehra Dun, United Provincos. 

TiDces. I 

1917, September . | 149 | 38 | 15 j 0 j lO j lO j 1 

I Total 35 females of form “pohjtes. 


In addition to the specimens tabulated above, three females of tlie 
polytes form were taken at Bagbownie in August and October 1919 
and October 1920, respectively but all so much injured in both hind 
wings that they could not be assigned to their proper columns, A 
fourth female of the same form would have appeared in the fifth column 
but for the accidental omission of data. It arrived in a consignment 
containing specimens taken from March to July 1920. The following 
additional males were also taken : — 4-12 November 1919, 4 ; lOth May 
1919, 1 ; 1 November 1920, 2. 

A few additional specimens were taken at Dehra Dun in the years 
1917 to 1919, the most interesting being a romnlus female on 1 1 8ep- 
tember 1919. 

Comparing the two localities by the aid of the figures in the table 
the chief difference is to be found in the proportions of the male-like 
female form oyrus, outnumbering the ])olytes form at Dehra Dun, but 
less than a quarter of the same form at Baghownie. This difference 
would be somewhat diminished but would remain great if we allow for 
the fact that more males were taken at Dehra Dun and make the reason- 
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able assumption that more cyrus would have been taken with an increased 
number of males at Baghownie. The true proportions can only he 
ascertained, as Mr. Fryer has rightly maintained, by breeding from 
indiscriminately collected larvae and it would be deeply interesting to 
check the results shown in the above table in the manner. I sincerely 
hope that this may be possible in both localities. 

The great difference between the proportions of the cyrus and 'polyles 
female forms in the two localities may probably be explained by the 
absence, until recent years, of the aristolochice models at Dehra Dun 
and by similar reasoning we may expect a gradual increase in the 
proportions of the pohjtes L, now that the model has become common 
there. 

The other exceedingly interesting difference, already referred to 
by Mr. C. M. Inglis (p. 260), is in the proportions of the romulus f., to be 
doubtless explained, on the lines suggested by him, as the result of the 
much greater distance of Debra Dun from the range of the model P. 
hector, 

I trust that an attempt will be made to breed from one of those 
rare female forms at both localities. The following considerations 
make it almost certain that the great majority of them are heterozy- 
gotes (hybrids) bearing the pattern of the dominant, and the most 
probable mating will have been with a male bearing the polyles or cyrns 
tendencies (both recessive to romulus). The commonest result to be 
expected would therefore be approximately half romulus females (hetero- 
zygotes) and half polytes females (reces^ves), or half romulus and 
half cyrus. 

The reason why the rare romulus forms are likely to be heterozygotes 
is as follows : The handing on of the mimetic pattern from a region 
where it and its model are common, is probably brought about by 
wandering males, although sometimes by r^ular seasonal or excep- 
tional migrations. When a male bearing the tendency of roniulns 
thus reaches a population in which the romulus female is rare or absent 
it will rarely or never pair with such a female but with polytes or cyrus, 
or the polytes-Yik^ heterozygotes combining the two. In each case the 
offspring will be heterozygotes, the females bearing the appearance 
of romulus, the survivors of these again will generally pair with males 
bearing the common recessive female patterns, yielding again half 
heterozygotes and half recessives. And even when the rare heterozy- 
gotes romulus female meets and mates with the equally rare male and 
produces offspring of which a quarter are pure dominant romulus, the 
survivors of this will at once tend to mate with the common male, 
yielding again heterzygotes bearing the romulus pattern. Therefore, 
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in areas far removed from the range of hcdor wlicre yomxius is alnmdant 
such rare romulus forms as are found will be nearly alwavs Inderozy- 
gotes and only very rarely pure dominants. 

The above reasoning was applied to the more complex case of 
Pafilio dardaniLs, in Africa and was subscqueiiHy confirmed by breeding 
experiments in many parts of the range where rare female forma were 
found to behave as heterozygotes (Proc. Ent. Soc. London, lOU pp 

LXVin-LXX). 

The proportion of the stichius form to the true pol^tcs females does 
not differ greatly in the two localities ; for the 9 Bagliownie examples c>n 
the 4th column are very nearly stichius and, unless carefully examined, 
would be assigned to this form. It will be interesting to study in a 
similar manner the development of the chief hind-wing markings of 
aristolochicB in various localities and determine whether there is any 
correspondence in this respect between it and mimetic polytes. That 
this is not unlikely is shewn by the strong develop] riejd. of this marking 
of both model and mimic in Ceylon, where the stichius foim is excessively 
rare {Rep. Proc. 3rc2 Ent, Meeting, Pusa, 1919, p, 004). 

Another point of great interest brought out by a careful com pari sou 
of the polytes females from both localities is the existence of a small 
proportion of individuals with the hind-wing pattern internrediate 
between that of polytes and romulus. The proportion of these in loca- 
lities where romulus is corilmoner would be well worth studying. It is 
f>robable that such individuals are heterozygotes exhibiting imperfect 
dominance, but this suggestion can only be tested by breeding. 

The further investigation of this interesting example of fmnale 
mimicry will, I think, be assisted by bringing together all the significant 
references to polytes and its models in tbe publications of (he Bombay 
Natural History Society. I owe these to the kind help of Mr. C. M. 
Inglis and Dr. R. Hanitsch. In the critical remarks oir some of tJic 
references I have been kindly helped by Dr. Karl Jordan. A few obser- 
vations from other publications or hitherto unrecorded have Iutcii added. 

The references are arranged according to tlic localities starting from 
the South of India, proceeding northward and then eastward into Burma 
and CSina. References which mention only volume and date are all 
from the Journal of the Bombay Natural History Society. 

The following early reference to this example of mimicry occurs 
in a paper by Colonel Charles Swinhoe (Vol. 11, 188/, p. 113) - P. 
pammon {polytes) the female of which mimics two species, P. dipMlvs 
and P. hector, and in the Nicohars the female of the variety wmofcan/s 
mimics the Nicobar variety of P. diphilus, called P . (arUtolocJiia^ 
camortaP P. diphilus, Gray is a synonym of aristolochicc, F- Rothschild 

s2 
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considers that nikobarus, Feld., cannot be separated from the Indian 
polytes. (Nov. Zool., Vol. II, 1895, p. 347). It is however retained aa 
a sub-species by Jordan (Seitz, Oriental Papilionidce, p. 61), who 
states that the female form similar to the male appears to be com- 
moner than in other districts.” 

The range of Papilio hector, L., is given by Rothschild (ibid, p. 234) 
as ” Ceylon, S. India, Madras, Central Provinces, Calcutta.” In Ceylon 
and Southern India it is very common at low elevations ; farther north 
it becomes rarer, and does not seem to go beyond the 25th degree of 
N. Lat.” Jordan also states that it is “ recorded from Chittagong on 
the north-east side of the Bay of Bengal ” (Seitz, ibid, p. 34). 

The range of the romulus female of polytes, mimicking hector, is thus 
defined by Rothschild (p. 347) Ceylon, South India, Bengal, and 
occasionally in Sikkim.” Jordan gives it as Ceylon to North India ; 
in Sikkim, where hector does not occur, romulus is scarce and further 

east it has not yet been observed at all ” (Seitz, ibid, p. 61). The 

facts recorded in the earlier pages of this memoir prove that romidvs 
occurs in small numbers very far east of Sikkim. 

The localities now start from the South of India, as already explained. 
The records published in Proc. 3rd. Ent. Meeting, Pusa, 1919, (pp. 904, 
905) should be taken into account together with those in the earlier 
part of the present paper. 

Palni Hills. Captain W. H. Evans, (Vol. XX, 1910, p. 384— 

“74. Papilio polytes. Common at low and often seen at high 
elevations probably all the year.” 


‘‘70. Papilio hector. 

“71. Papilio aristolochioB. 


N Common at low elevations ; May, 
f June, August to October ; hector is 
r often seen at the highest elcva- 
; tions.” 


Bangalore. X. Kunhi Kann^in. (Vol. XXI, 1911, p. 699) says that 


the species is trimorphic in Bangalore. 


Bangalore District. T. H. L. Grosvenor. (Ent. Record, 1920, p. 


201.). 


P. hector is “ abundant everywhere, apparently continuously 

brooded, as from March to December they were always to he found 
in every possible condition. This was the only Papilio I found of which 

both sexes were commonly taken at the approach of dusk they 

settle for the night usually in small colonies of 5 or 6, and apparently 


return to the same tree each evening. I watched one for over a 
fortnight, having selected it for observation on account of a crippled 
hiudwing, so that there was no chance of mistaking it. One 



PROCEEDINGS OF T}1F FOrHTII ENTOMOLOGICAL MEETING ‘2(>5 

afternoon I saw this insect at the farther side of the plantation at 
least a mile away but it came back to its usual tree for the iiiglit 

-P* aristolocMa;, Mr. Grosveiior noted, was “ not nearly 

so abundant in the Bangalore district as P. hcdor, but in the 
Central Provinces it is in great numbers, and there replaces P. hcdor.'" 

P. folytes : “ Perhaps the most general and abundant spoeios of the 
Indian Pa^ilios. The male is to be seen everywhere, but the 
interesting polymorphic female is very difticiilt to find, as it seldom 
if ever flies in the open, and has to be searched for in dense bushes, 
and when found is generally torn to rags.” All three forms of 

female were taken, and “ The prevailing form is that resembling 

aristolochiae.” Concerning the likeness to the models the author 
remarks. “It is difficult to see what advantage is gained by 
mimicry, as the habits of jmlytes, hedor and aridolochia are entirely 
diSerent, and one never has the slightest doubt as to which species 
one sees, although so closely resembling one another in colour and 
markings. It certainly does not protect 'polytes, as Iliave on several 
occasions seen the King Crow {Bier unis ater) not onl)' attack, but 
eat it.” 

The author in writing his last quoted sentence seems to have forgotten 
the fact that all species, protected or unprotected, have ilieir enemies, 
and that complete immunity only existed in the mind of Erich Haase 
and never in nature. Nevertheless 1 agree with the. author in 
believing that the ordinarily accepted interpretation of mimicry in 
P. polytes is erroneous, and it seems v orth while to reprint here a State- 
ment I wrote several years ago for a journal now out of print (“ Bedroek,"" 
Vol. II, No. 3, Oct,, 1913, pp. 310-312) 

“ How can we account for the evolution of two minudic lorms in a 
butterfly which remains dominant when its models are absent or 
excessively rare ? It is wmrth while to consider this question in some 
little detail, for I believe that the true explanation is difleront from 
that usually given. 

‘‘ Papilio polytes is an unusually dominant and successful swallow tail. 
Its rate of reproduction, combined wdth a probable measure of distaste- 
fulness advertised by a conspicuous pattern, its powers of flight, alert- 
ness, and other adaptations of many kinds, keep up the large a\ciage 
numbers in spite of the attacks of enemies of all sorts in all the stages 
of its life-history. The large numbers that survive in every generation 
will of course, include the fittest, and so the high level of protection 
efficiency is maintained. This is the condition of polytes in the Hong 
Kong and Macao districts where the single model (aristolochice) is so 
rare that it is unreasonable to suppose that it exerts any eflcct, and 
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this was doubtless its condition before the evolution of the mimetic 
forms. There is no reason to suppose that the surviving percentage 
of polytes was increased by the presence of the aristolochice model or 
during the growth of the mimetic likeness. All that happened was 
this : — Certain variations formerly unselected, now tend to fall into the 
surviving percentage, and, once started, the further stages of transfor- 
mation were efiected in the same way. Each change that suggested 
still more stror^ly an advertisement common to a far more distasteful 
form would tend to be selected. So too, when polytes spreads beyond 
the range of arislolochicBf or when the model for some reason disappears 
from an area in which polytes is abundant, the constitution, not the 
amount, of the surviving percentage is changed. The mimetic pattern 
soon disappears, although the species that bore it remains as abundant 
as before. The survival or extinction of the species is not affected : 
all that has happened is the survival or extinction of a pattern borne 
by a certain proportion of the individuals of the species. When these 
disappear other individuals with another pattern take their place. It 
is, furthermore, extremely probable that selection is reversed when 
the models are absent, for a female tliat resembles the male is better 
advertised than one which resembles a non-existent model. Although 
I believe that many mimicking species bear the above-described relation- 
ship to their models, I do not mean to imply that this is always so. 
No doubt there are plenty of mimicking species which depend upon 
the presence of the model for their existence and could not live in areas 
from which the model disappeared.’^ 

I should perhaps, add that we can well understand the advantage 
of a mimetic pattern, even when accompanied by great difierences in 
flight and behaviour, if we look upon it as an aid to memory of enemies, 
helping them to recall an unpleasant experience, rather than as the 
deceptive resemblance of a palatable eagerly sought-for species to one 
unpalatable and avoided. Furthermore the difference in flight means 
for polytes powers of escape from those enemies which would devour 
it hut not its model. 

North Kanara District. J. Davidson, T. R. Bell and E. H. Aitken. 
(Vol. X, 1895-97, p. 580). ‘‘ P. polytes : This is very common and very 
destructive to orange and lime trees in gardens. 

TJw Kmkan. E. H. Aitken and E. Comber. (Vol. XV, 1903-04, 
p. 52) “ Papilio pammon, L. Quite common all over the district. Of 
the several forms of females the polytes type, which resembles P. um- 
tolochiWf is the commonest and the romtdtis type is not rare, but we 
have no record of the form that is similar to the male.” 
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The Konkan. G. W. V. de Rke-Pliilippe. (Vol. XVIII, 1907*08 
p. 884) “ Papilio polytes L. I have to record a fourth type of feniaie 
intermediate between the Tomulus ” and ‘‘ polyfes types. It has 
the discal markings on the hind wing white as in the ‘ polytes ’ form, 
but at the same time approaching the ‘ roimdus ’ type in having the 
broad white band on the forewing. The specimen, which was taken 
at Khandala in October 1905, is the only one of the kind I have seeii.’' 

Bombay Presidency, E. H. Aitken. (Vol. II, 1887, p. 36). “ P. 
pammon. This is nearly as abundant as the last (viz., P, erithoniKs), 
the polyctor form of the female being decidedly the most common.’’ 
Dr. Jordan agrees with me in concluding that “ polyctor ” was inadver* 
tently written instead of “ polytes'^ 

Nimar Z^^s^nc^, Central Promnees. D. 0. Witt. (Vol. XIX, 1909-10, 
p. 569). 

Papilio polytes i L, “ More common in forest areas than in gardejLs 
and cultivated land. Of a skulking habit, keeping usually to forest 
with bushy undergrowth in it. Eains and cold weather.” 

Central Provinces. J. A. B. (i.e,, Betham). Vol VI, 1891, p. 329.) 
“113. Papilio polytes, L. This and P. pammon are one and the same 
species. It is the common black and white “ swallow-tail ” to be foimd 

almost everywhere .It has 3 forms of female, the first almost 

exactly resembles the male ; the second is a mimic of P. anslolochur-, 

and the third imitates P. hector 

Plains of India. T. R. Bell (Vol. XIX, 1909-10, p. 33). 

Refers to P. polytes imitating P. hector and P. aristolochiw. 

Plains of India. T. R. Bell (Vol. XXI, 1911, pp. 527 and 531). 

(p. 527). “ 83. Papilio polytes. A polymorphic form. The male 
varies slightly but is fairly constant throughout its range ; the female 
generally with two forms, in Southern India with three, strikingly 
different in appearance ” (with detailed description and plates), 

(p. 531). “ Another extraordinary thing is that where local forms 
of P. aristohckice occur, there the polytes form is also modified in a more 
or less similar way. Things go even further than that in Celebes where 
typical polytes males do not exist, being replaced by a constant similar 
but aberrant race called P. polytes alcindor, Oberth,, ; the female is only 
of one type and that imitates a butterfly of the P. hector group called 
P. polyphonies, Boisd, which is only found in Celebes and some few 
neighbouring islands of the Gilolo group ; and this although P. aru^ 
toWi® exists there. Why 1 It is difficult to even guess at an answer.” 

Dr. Jordan kindly informs me that, although aristolochicB was recorded 
from Celebes by the Hon’ble W. Rothschild (Iris, 1892), the single 
male on which the conclusion was based came in reality from Bali, 
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Doherty having erroneously included some specimens from this island 
in his Celebes collection. No aristolochicB is known from Celebes, p. 
'polyphonies is very common there. 

Luchnow District. Geo, W. V. de Rhe-Philippe. (Vol. XIV, 1902-03 
p. 492). 

*‘81. Papilio polyteSt L. Common all over the district, especially 
around lime trees on which the caterpillar (which is very like that of 
P. eritkonius) feeds. The species is on the wing throughout the rains 
and cold weather, the males, as a rule, appearing somewhat later than 
the females. Of the three forms of the latter, type I, which is like 
the male, does not apparently occur in the district ; at any rate I have 
never seen it. Type II, which mimics P. aristolochiWf is common and 
the only one generally taken ; while type III, mimicking P. hector , is 
very rare, but as I have seen it on two occasions, apparently does occur. 
Its appearance at all is rather surprising ae its model is never, as far as 
I know, found in Upper India.” 

Fatehgarh. H. D. Peile. (Vol. XX, 1911, p. 874), 

**22. Papilio polyies—Common * cyrus ' form, two males taken. 
One * romulus ' female taken, another seen ” ; cyrus is the maledike 
female form. If the two specimens were males the correct name would 
be polytes. 

Kumaon. F. Hannyngton, I.C.S. (Vol. XX, 1910, p. 361). 

“ 168. Papilio polytes, L. Common up to 5,000 feet, May-November. 
I have not yet come across the sakontala form while the romulus form 
of the female seems to occur only in the Terai.” By sakontala the 
author almost certainly means the male-like cyrus female form, F. 
sakontala being similar to the male polytes. 

Masuri and neighbouring Regions. Phihp W. Mackinnon, and 
Lionel de Niceville. (Vol. XI, 1897-98, p. 593). 

*‘258. Papilio (Laertias) polytes, L. Very common in the low 
valleys near Mussoorie from April to October and in the Dun almost 
throughout the year. The females are of three forms.” 

Sikkim. Lord Rothschild. (Novitat^ Zoologicce, Vol. II, 1895. 
p. 347). 

Refers to “ Two speciments (of the romulus f .) in the Moller collection 
from Sikkim, one of which has the white of the forewings much less 
conspicuously marked and comes in the colour of these wings indeed 
close to certain specimens of female f. polytes ; in the same example 
the red spot in the cell of the hind-wings is tinged with orange.” 

Darjiling District. C. M. Inglis (in a letter of 1st November 1920 
to Prof. Poulton). 
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In the Darjiling district at Riang, elevation 2,000 feet, the folloMing 
\vere taken by Mr. Shaw and seen and noted down by Jlr. C. M. Inglis : 
males 5 ; cyrus female 1 ; polytes female 2 : ronu///fi‘ female 1. Also at 
Mangpu, 3,860 feet : — males 2 ; njnis 1 ; poJytes 1. 

Naga Hills, Major H. C. Tytlcr. (Yol. XX T, 1011 , ]). 580). 

“ 205. Fapilio polyies, L. Common at the foot of tlie hills through- 
out the year and a few at 4,000 feet in July and August ; the female 
form cyrus Fabr., is decidedly rare.” 

“ 194. P. aristolochicG, Fabr. A few specimens taken at the foot 
of the hills in July and August and December.” 

Chin-Liishai expedition, 1889-00. E. Y. Watson. (Vol. VI, 1891, 
p.53). 

Papilio polytes, L. Pank, September ; Pokoko, October ; Pauk to 
Tilin, November ; Tilin, December to i\Iay. 

North Chin Hills a7id Upper Chinduin Distrul. E. Y. Watson. 
(Vol. X, 1895-97, p. 672). 

243. Papilio (Laeriias) polytes, L. Common, but not noticed abo\c 
3,500 feet. 

Tharrawaddy and the Pegu Yoma. E. V. Ellis. (Vol. XXV, 1917, 

p. 111). 

“ 118. P. polytes romulus, Cr, Common, but I have only found 
the polytes form of female as yet. 

“ 112. P. aristolochiw, Fabr. The race goniopdiis, Roth., is cominoi! 
every where, and it is the commonest Papilio of the district.” 
aristolochm goniopettis, Rothsch., is the geographical race inhabiting 
Burma, Tenasseiim and Siam northward to Hong Kong [Nov, Zooi 
XV, 1908, p. 167). 

Tavoy. 0. C. Ollenbach (in a letter of Septembei 1919, to Prof. 
Poulton). 

“ Last February I visited Tavoy in Burma and while collecting 
for a few days I saw plenty of P. polytes, but no example of the romidus 
female.” 

This last observation was confirmed on 10th March 1020, when 
Mr. Ollenbach wrote, on his return from a collecting tour in the Tavoy 
district, “ I took note of P. polytes and found only two kinds of female, 
the male-like and the polytes forms ; ro^nnlus was not seen. 

Amoy, L. de Niceville. (Vol, XlII, 1900-01, p. 703), 

“ Of Insects, the butterflies were represented by one forlorn P. 
polytes, L., a damaged P. clytia, 



35.-^NOTE ON OVIPOSITION OF GYNACANTHA BAINBRIG^ 
GEP (ODONATA). 

(Plate XLYI). 

By T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S., F.Z.S. 

All the species, of which we have at least ten in India, of the genus 
Gynacaniha are evening- flying dragonflies, appearing on the wing about 
sunset and hawking swiftly until dark, but resting by day in shady 
places. . There seems to be nothing on record regarding their early stages 
and it is therefore satisfactory to discover some information in the case 
of one species, especially as its habits seem decidedly abnormal for a 
dragonfly. 

Whilst at Margherita, in Assam, in May 1920, 1 noticed several speci- 
mens of Gynacantka hainhriggei on the wing at sunset, hovering close over 
the ground at the foot of a Lantana bush which was growing alongside 
a small culvert passing under a road which crossed a small nala through 
a Tea Estate. My first impression was that this hole was a resting 
place in which they took shelter during the daytime ; so I examined 
it in the morning, expecting to disturb some Gynacaniha out of it, but 
it proved to be empty. Examination of the hole showed that above 
its entrance was a vertical bank of clayey soil, at most slightly moist, 
and on this bank grew a thick Lantana bush, whilst the entrance of 
the culvert was hidden by long weeds and grass until I cleared these 
away and revealed the entrance. On returning to the place the same 
evening, about three-quarters of an hour before sunset and after having 
seen Gynacaniha on the wing, I disturbed from the hole two specimens, 
^both of which appeared to he females. Later, watching by the hole, 
I saw several females enter the gap in the weeds and settle on the vertical 
bank of earth, when they felt the earth all around with the tips of their 
abdomens, evidently ovipositing in the earth. Sometimes, when a 
female was thus engaged, another specimen, presumably a male, Tvould 
be dashing backwards and forwards in front of the gap, as if waiting for 
the female to emerge. In one case I watched a female change her 
position on the hank four times, each time feeling and thrusting with 
her abdomen. On this evening (18th May) I caught four females actually 
engaged in ovipositing in this small patch of soil, besides two other 

* Vo<e. — At the time of reading this paper, the species referred to was ascribed to 
Q. hyalina and it is so called on Plato XLVI. Major Fraser, however, has since re- 
determined the insect as Q. — T.B.F, 
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Fig. 1.—^, lateral and bj terminal view of anal segments of adult female, and r, more highly 
magnified view of digging implement, 



Gynacantka bainbyiofjf^h 
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and three males which were flyiog round, and could have caught 
more, but was interested in obsendng this curious habit of oviposition. 

The next morning I returned to the place and removed some of 
the soil from the bank where the females were seen ovipositing. On 
examination of a small sample four eggs were found, but it was impossihh' 
to determine how they had been laid, as the earth broke up in romoving 
it. The eggs sank when placed in water. The rest of the earth was 
yhved in water and by tbe same evening a young larva was found to 
have hatched out. 

It should be added that there was no water in this culvert and there 
can only be water here when it rains, and the neare.st standing water 
was distant over one hundred yards. 

From the strong spine of the female ovipositor one would have 
.^vpected the eggs to have been thrust inside the stems of plants, but 
ibe spine is a digging implement in this case and it is noticeable that 
it is generally found broken in the case of females caiiglit on the wing. 

Dr. N. Annandale has informed me that he found another iFshnine 
dragonfly {Aeshm Gmith^cepliah, MacLach.) ovipositing in earth at the 
edge of a lake in the Darjiling District. In the case of the Australian 
Pefalura gigantea also, Tillyard has described the female as ovipositing 
when settled on or near the ground at the edge of a mass of decaying 
vegetable mud in which the larva is found to make regular tunnels. 

Ill the case of Gynacantha it is probable that the eggs are hatched by 
the first rain (it wiU Se noted that the larva emerged after a few hours 
when the egg was placed in water) and the young larviC washed down 
into the nearest permanent accumulation of water. 

This was a most interesting find, a dragon-fly laying eggs in dry Mr. Fletcher, 
iiirth. They usually lay in water or in water plants. 

In the case of the dragon-fly referred to by Mr. Fletcher as mentioned Dr. Gravely, 
to him by Dr. Annandale as ovipositing in earth in the Darjiling district, 
there was a marked difference in habit, which may have been accidental. 

The lake in question is a permanent, fairly deep one, and the larvae 
^vhen hatched could crawl down into the lake. The earth where the 
eggs were laid was quite moist. This dragon-fly is a day-flier and was 
noticed in the morning, but belongs to the same group as Mr. Fletcher s 
f^i'ecies. 



36.--NOTE ON THE LIFE^HISTORY OF OULICOIDES OXYS- 
TOMA, WITH SOME REMARKS ON THE EARLY STAGES 
OF CERATOPOGON. 

(Plate XLVII). 

By P. Gr, Patel, 

The Ceratopogoniase are, except the sand flies {PhleboUmus), tlie 
smallest of all blood-sucking Diptera, From the latter they can be 
readily distinguished by their habit of carrying the wings flat on the 
abdomen, whereas Phlehotomus rests with the wir^s characteristically 
raised. Further, on being disturbed, Phlehotomus indulges only in short 
flights, whereas Ceratopogoninae take to wing in the usual fashion. 

Several genera of Ceratopogoninae are known from India. Of these 
Culicoides and Ceratopogon (to a lesser extent) are the most important 
as regards their attacks on vertebrates. Such flies are known in the 
vernacular as “ Machhri (Bombay) and Euiki (Assam and Bengal), 

To the naked eye the flies of these genera appear as minute black 
or brown coloured insects which on closer observation with the help 
of a lens are seen to have a pair of slender long antennae, biting proboscis 
proj ected vertically and with palpi as long as the iiroboscis. The wings 
in repose are seen well projected beyond the tip of the body and folded 
one above the other like a pair of scissors. Wings are often clad with 
minute hairs or spotted with brown or yellowish markings. 

Culicoides and Cerotopogon are so similar in appearance that it h 
often very difficult to distinguish them: Noticeable points of dilference 
between the flies of these two genera are as follows ; 

(1) In Culicoides the legs are sharply accuminate and in CemtepO’ 

gon they are comparatively thicker. 

(2) The antenn® also afford a good clue in certain cases. As a 

rule antennse in Ceratopogon are comparatively shorter and 
the first seven or eight antennal joints are globular wliile 
in some cases of Culicoides seen by me the antemise are 
comparatively more slender and longer and the first seven 
or eight joints are sub-globular or oblong, specially in females. 

(3) Meta-tarsal joints are often equal or shorter than the second 

-tarsal joint in Ceratopogon, while in Culicoides they are 
always longer than the second joint. 

Apart from these external features flies of both these genera have 
their own breeding and biting habits. All the known species of Cdi* 

( 272 ) 



PKOCEEBINGS op the FOPTiTn KN^TOMOLOOirAT. MPPTIXQ ^73 

coides as a rule derive tlieir maintenance from tlie warm-blooded animals 
including man, whereas flies belonging to Ceratopofjot}, so far as is 
known, prefer to bite cold-blooded animals such as caterpillars, snails, 
earthworms, spiders, lizard?, etc. The breeding habits of Ccmfopoqon 
are rather complex owing to their choice for opposition of a varietv 
of situations such as kitchen refuse, various sorts of fungus growth, altral 
growths, under fallen damp leaves, bark of trees, rotten fruits, etc. 

A number of Ceratopogon species are purely terrestrial, i.e„ they 
breed in moist earth, while a few are purely aquatic, and breed bo^b 
in running and preferably in still water. So far all the species of Culi^ 
coides known to me have been found to breed in water only. 

The terrestrial larvse of Ceratopogon are characterised hy beintr 
sparsely covered with strong spines all over tlie body. In some cases 
each of these spines is again broken up into minute hair-like processes 
like those of Phlehotcmvs. In general appearance they look like a 
small caterpillar with a pair of legs on the ventral surface of prothorax 
and a pair at the anal segment. 

The aquatic or semi-aquatic larvse of Ceratopogon are legless, serpent- 
like in appearance and have a close resemblance to the larva) of Cnli- 
coides. All the known species of Cidicoides larvse have a characteristic 
rapid vibratile motion while those of aquatic Ceratopogon larva* are 
un-alcrt and very sluggish in their movement.^ 

I will now give a short account of the life-history of one species of 
Cnlmides, About a dozen species of CnUcoides have been recorded 
from India up to now, of which the life-history of only one species Ls 
partly known. There is great difficulty in the identification of these 
minute flies for want of any reference regarding their bionomics in 
India and this paper is intended to throw some light on the early stages 
of one of the species, Culicoides oxysfoma, Kieff., which is somewhat 
bigger than other known species of the genus. 

Broadly speaking, Culicoides oxystoma looks dark-coloured from a 
distance, but under high power the thorax, antennae, and legs are seen 
to be brownish yellow. The extremity of the femora, tibi® and tarsi 
lighter. Antennae fourteen-jointed with oblong joints, the last five 
being elongated and cylindrical. Wings with microscopic punctuations, 
with very minute hairs at the apex of the wing. The surface of the \ving 
tinged with dark colour with several light yellowish spots which are 
without punctuations. Abdomen dark grey with faint spots, 

Oviposition under natural conditions has not yet been observed, 
but the females can be induced to oviposit in confinement very easily. 
The gorged females, which can be met vdth not far from the host, if 
bept in a dry tube with a piece of dry blotting paper from bO to 00 
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hours and then supplied with a small piece of moist blotting papop 
will be found (at least in about 50 per cent, of cases) to lay eggs readily 
in confinement within two to three days after the introduction of mois- 
ture. After oviposition females do not seem to have suffered ven- 
much if care is taken in supplying the requisite amount of moisture. 
Excess of moisture causes the fly to stick to the tube. After oviposi- 
tion the female looks quite healthy and if allowed to bite will do so 
readily, so much so, that in certain cases they have been observed to 
bite twice within an hour. Eggs can be batched quite easily in the tube 
they are laid in provided it is kept wet. The eggs are capable of tolera- 
ting any amount of moisture, even submergence, but they are unable 
to survive in the absence of moisture. Eggs of oxystorm and other 
species including C. kiefferi* are elongate, cylindrical, and sometime^ 
a little curved. The amount of curvature varies and at times examplet 
of straight ones are also met with. Each egg very slightly tapers towards 
both the ends. The anterior end is marked with micropylar cap. When 
freshly laid the egg is white in colour, but it soon begins to change to 
dark brown. The chorion is smooth and exhibits no sign of sculpturing. 
The egg of C. oxystorm is characteristic in appearance, being surrounded 
by a fringe of very minute curled scale-like spines, the function of which 
is not yet understood but perhaps it may be of the nature of floats as 
in Anopheline eggs. In confinement eggs are generally laid in severs! 
batches, each batch consisting of 7 to 10 eggs which are arranged regularlv 
in a line. The number of eggs laid by a single female varies aocwdini 
to the physique of the mother fly but a maximum number of lo6 
been counted. A single egg measures J mm. in length and one-twvlftn 
mm. in breadth. The incubation period is governed by the tempera- 
ture. Larvse were obtained in the month of May in about threi 1" 
four days from the date of deposition, while in November seven d i} - 
were necessary for the eggs to hatch. The longest period rccordm 
was eleven days between December and January 1918. 

The young larva comes out of the egg through a longitudinal aperture 
from the micropylar end ; after hatching the chorion does not collapse 

The larva when empty of food is similar in its general appeamii^ 
to a snake. It is 3| to 4 mm. or even a little more in length when adu t 
ochre white, translucent, smooth, with yeUowish-brown head. 1 - 
head, which is chitinous from the beginniqg, is provided with a numoei 
of smaU bristles. The body consists of 12 segments which 
devoid of bristles or hairs when the larva is young, but the adult lan^ 
develops a series of small hairs on its lateral margins which are arra^e^ 

* This species is now known as C. pittoni, KieBer, (JJaii. Soe.Ent. Frmicn 

p. 7) — Editor, 
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CtUicoides oxystoma. 
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in two pairs on each of the thoracic and one pair on each of the aluh^ininal 
segments. These hairs are very ininute and delicate hut ihev diiler 
in number in different species, and hence they serve as (me of the points 
ill distinguishing one species from another. The anal segment of tlui 
adult larva is the narrowest and longest and carries four pairs of small 
hairs on the lateral margin at its apex and tivo pairs on the dorsal .surface. 
The young larva possesses a pair of very minute eye spots Imt the adult 
larva has two pairs. There is no trace of true stigmata ; the tracheal 
tubes originate from the apex of the caudal end to which four pairs 
of very thin blade-like papillae are attached. 

The number and shape of these papilhe differ in dilferent sjiecies 
of the genus. In the larva of one very small species two pairs of such 
papillae have been seen. The larvae in tlie young stage liav(‘ a slow 
serpentine motion but as they grow bigger they assume a rapid vihratile 
motion. Patton has compared them to giant spirooluetes. They 
remain very often lying under their food material, especially when 
they are young, but in the advanced stage they are seen very often 
coming to the surface of the water and remain in recesses, exjiosiug their 
heads out of water. 

The adult larva of C. oxystoma develops two pairs of oval rc'ddisli 
spots on the metathorax, the pronotum also carries several \ utv minute 
dot-like spots. The larva when about to pupate gels a little swollen in 
the thoracic region. It then anchors itself wu‘th the aid of its )>()werful 
mandibles and starts the operation of casting away the la.st lai val skin. 
The larval period lasts from two to ten weeks according to weather. 

In laboratory experiments very often pupation talces place at tlui 
bottom of water but within a short period the pupa becomes biKjyant 
and floats to the surface. A pupa which fails to float up always fails 
to emerge out also. The pupa is mm. long, yellowish wdicn freshly 
pupated, but turning darker as the development of the imago jiroceeds. 
The respiratory trumpets are club-shaped with a crenulated margin 
on one face. The stalks of the respiratory trumpets of C. oxyslomu 
are not supplied with any protuberances, unlikt; those of the pupa of 
C. kiefferi and they are comparatively shorter. Each abdominal segment 
is provided with a transverse row of very minute kriob-like bristles which 
gradually get longer towards the apical segment. The pujia at its 
caudal end bears two prominent hooks wdiich aid in anchoring and 
locomotion. Pupal period lasts from four to seven days according to 
climatic conditions. 

Flies of this genus occur throughout India. In Assam and Bengal 
some species of Culicoides are very common more or less throughout 
the year. In Assam the number of these flies noticed during July and 
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August 1906 was so great as to greatly worry animals and man especially 
during the late evening hours. Their bite is not confined to any hour 
of the day or night but they are specially a nuisance during the eveninff 
hours. During the hot hours of the day they are generally seen attacking 
in shady places. They apparently feed on any mammals but seem 
to be specially fond of horses, bullocks, bufialoes and goats. Fowls 
as well as earthworms have been seen to be attacked by these flies in 
great numbers. Flies of many species of Culicoides are in the habit 
of drawing more blood than they can cope with. I have marked several 
species of Culicoides at Belgachia, Calcutta, alighting upon a bull which 
was tied in the open air during the evening hours in September, and 
entering straight into the hairs to suck blood. After taking their fill, 
which is generally accomplished within 3 to 10 minutes, they were 
observed to emerge from the hairs. Many of these flies had so much 
blood in their abdomen that each of them looked like a small droplet 
of blood. Several of these gluttonous flies after the meal were seen 
falling down in their aUempt to fly. The bite of some species is very 
painful in certain cases and causes swelling or sometimes reddish marks 
with severe irritation lasting for some time. I give below my experi- 
ence in Assam about the bite of these flies. On alighting upon my 
body the fly was marked to insert the proboscis which caused a smart 
burning sensation. This after a while diminished, but a further burning 
sensation was again felt which might be due to deeper thrust or to the 
injection of salivary fluid. The irritation for the second time again 
decreased only to be followed by another smart sensation and at this 
point the fly stopped feeding. 

These flies do not break open the skin sufiiciently to cause blood 
to ooze out from the puncture, C. oxystoma after its feed has usually 
been noticed to rest near the host on a wail or any other convenient 
object. They have been found in most of the cases to sit at the height 
of about four to six feet from the floor and have a marked preference 
for brownish or dirty brown colour over white. This species can readily 
be distinguished from its sister species by the fact that it habitually 
sits on the wall of the stable, especially after its meal, keeping the head 
and the proboscis well pressed upon the surface of the wall and directed 
towards the earth. This peculiar attitude is so well maintained by 
the fly that it is often mistaken for a particle of dirt. The species in 
question has been found to breed in a drain of sluggish water connected 
with the stable drain. They breed thoughout the year but profusely 
during the hot and wet season of the year. Lately this species has been 
seen breeding in the algae growing in the overflow water near the well 
of a stable. 
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At Pusa there are about half-a-dozcn Cuh'rouks species of wliicli 
one has been found to breed in the river Gandak. Tlie Hies of tliis 
species are occasionally seen to inflict their bite upon man and animals. 
One species has been found breeding in the hollows of trees along with 
Siegmyia alhoficta^ while C. patteni and one other small species have 
been found to breed in the algae growing in water collected near tho 
cattle shed or water impregnated with the saliva of cat lie. They are 
absent in the algae grown in water situated near human habitations. 

In the compound of the Dak Bungalow there is a well and a small 
stable close to it. C. oxystoma, C, ])a(toni and other species have always 
been seen inside the stable so long as horses are kept tliere tliroiiglioiit 
the year, but none of these species was found lo Inced in the water 
near the well used by human beings and where no animal was (wer 
watered. In my opinion the selection of hosts by these and .several 
other blood-sucking insects is closely associated witli the nature of 
materials in which they breed. It is a well known fact that certain 
mosquitos as well as both biting and non-biting muscids which breed 
in the dung of cattle are as a rule confined in their attack to cattle onlw 
In the same way Sand Midges breeding in close association with caith? 
will presumably confine their attack to cattle only. At present we are 
in the dark as to the factors that determine the limits of selection of 
hosts in these flies but further work in connection with the relation 
between the larval and adult food will prove of immense value in solving 
the problem of control of these flies. 

The life-history of G. oxy stoma may be briefly sunimari;^od as follows : — 

Eg'g stage from three to eleven days. 

Larval stage from two to ten weeks. 

Pupal stage from three to seven days. 

‘The length of life of the imago is uncertain, probably at least a montln 
They have been kept alive in confinement for about two weeks during 
which period the fly laid two batches of eggs and took five meals of 
blood. The newly emerged fly was found to survive in the absence 
of any food for 50 to 60 hours in hot weather and for a period of tliree 
to four days in the cold season. The period for digestion has been 
found to be the same ; the gorged females, if kept in a dry tube, with 
a piece of dry blotting paper, digesting their food content wfithin tw'o 
days in the hot season. On the third day if not supplied with a little 
moisture they invariably die. Oviposition also takes place after the 
lapse of another two days from the time of supply of moisture. The 
uewly hatched fly will bite readily, but preferably on tho second day 
of its birth. The fertilized female will bite every third day but unfer- 
tilized flies and flies after oviposition will bite once or twice in a day. 

T 
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Flics of the gemis CuUcoides are found more or less in all parts of 
India. In Assam they are a regular pest both to human beings and 
animals, so much so that cultivators while working in the field have 
to tie a burning cowdung stick behind their backs to keep of! the 
Although the bite of these flies has a most irritant effect the nature of 
the harm they may do is not yet known but it is quite possible tljiit 
these flies may be a medium for the propagation of some disease or 
otlior, like most other blood-sucking Diptera. No investigations howev.T 
scorn to have been made w^hich would tend to incriminate these flii>^. 
The power which these flics enjoy of sucking blood from various sr)iis 
(jf Iiosts, an<I the fact that they suck blood more than four times during' 
their life, and the overwhelming number in which they are found in sonic 
parts under certain climatic conditions are sufficient reasons to render 
their study of importance. 

This pajxu was submitted to the Indian Science Congress, Boinhav, 
by the late Mr. F. M. Ilowlett, on my behalf, but as it has not yet seen 
ihe light in its complete form, I beg to present it to the Meeting. 



ST.-PROTECTIVE MOVEMENTS AND RANGE OF VISION IN 
PLATYPEZID FLIES. 

(Plate XLVIII). 

Btj {Ihe late) F. M. Howlett, B.A., F.E.S., Impemil PaiMogicd E»lo- 

mologist. 

In liis great work on British Flies,” Venall has tlie followijig note 
on PlalypezidcB (Vol. Syrphidse, p. G77, 1901). Colonel Yeibury Las 
informed me that the males of the genus Platgpeza hov(T in (hdl weather, 
but sit (or to some extent run) about on leaves during sunshine, and 
that as a rule they prefer large leaves.” 

Williston (N. American Diptera, 3rd edition, 1908, p. 242) nunnrks 
‘‘ The flies of this small family have been seen dancing in the air in 
small swarms, or running about on the leaves of iinderbush.” In 1909 
I \^U’ote that Platypezidw “ may sometimes Im seen running on broad 
leaves under trees, travelling round and round in little circles, and 
expending a vast amount of energy without any obvious purpose or 
perceptible result.” 

This habit of running on broad leaves is indeed extremely charac- 
teristic of the family, or at least of such species as I have encountered 
in this country. The peculiarity of the movement is the extreme 
rapidity with which it is usually executed, and which scorns luinecossary 
in a mere reconnaissance or search for food. l\Ioreovcr it is generally 
confined to a comparatively small area, and seems unconnected with 
courtship. 

The description given above, of their running “in little circles,” 
Ls in the case of the species here mentioned not quite correct, as its 
course is more often a long ellipse or a nearly straight to-and-fro path, 
while sometimes it consists of a series of darts in varying directions 
across a central space of more or less fixed extent. The area covered 
by these rapidly alternating movements may be about three or four 
inches square, or may be only about one square inch, according to the 
degree to which the insect is disturbed. It seems to take to flight only 
as a last resource. 

In the field this curious habit is so constantly displayed as to afioid 
on most occasions an easy means of “ spotting ” a Platypczid at sight, 

{ 279 ) 
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whereas if it remained at rest it could not be distinguished at a little 
distance from many small Muscoids. The habit seemed to me so defi- 
nitej although so apparently purposeless, that it was hardly to be ex- 
plained as a mere exhibition of uncontrollable restlessness. 

A fly of this genus (almost certainly Plaiypeza argyrogyna, de Mcij.) 
was seen sitting on the broad leaves of a creeper in my compound on 
the 12th of August 1913. It happened to catch my attention while 
I was four or five yards away, and it was then quite motionless, I 
approached to within a few feet, when it suddenly began its darting 
and circling motions. On my retiring again to a distance of five yards, 
the movements ceased, but at once began again when I approached 
to within a few feet. This advance and retirement was repeated several 
times, and always with exactly the same result. The movements began 
whenever I got within a certain distance, this distance being smaller 
the more cautious and gradual the advance. 

It seemed evident that the movements were executed in response 
to the sight of objects moving in the neighbourhood, and moreover 
that they followed the stimulus with remarkable regularity. The idea 
occurred to me that by making a series qf trials at varying distancef^ 
we might obtain some idea of the range and acuteness of vision in 
this particular fly. I procured a piece of white paper four inches 
square, and a roughly circular palm-leaf fan 12 inches in diameter and 
Coloured red and blue with large gilt spots ; for the longer distance 
I employed my own body (in white clothes) as the moving object, against 
a back ground of grass and trees. These objects were shifted for varying 
distances across the line of sight of the fly, the minimum shift required 
to make the fly move being noted for each distance. Not less than 
five trials were made at each distance, and in the case of Tly A it is not 
unlikely that fatigue or a growing indifference may have decreased 
its sensitiveness in the latter trials ; it will be noticed that in these it 
appears to require a stronger stimulation than Fly B, which was tested 
five days later, the short distance trials being in this case omitted. 
Another possible cause of the greater alertness of fly B is that it was 
tested at 9-15 A.M., whereas fly A's tests began at 11 A. M. and continued 
for more than an hour in the heat of the day, a time when many insects 
and animals are more or less inactive. 

Apart from this individual difference the results as shown on the 
curve (Plate XLYIII) seem on the whole very regular, and in carrying 
out the tests this impression of regularity was particularly strong. 
There seemed for each distance and each object to be a definite 
minimum amount of movement which had to be exceeded in order to 
make the fly dodge. 
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Tlie record of tlie experiment is as follows : — 


Distance 
from fly. 

Object. 1 

Minimum shift 
required. 

Remakks, 

Flu i- 

1' . 

Paper 4' sq. . 

Fan 12' diain. 

Fawn hat 15' diam. 

4' 

G— 10' 


2'-' . 

Paper . 

Fan 

6' (once). 

Generally 8 — 10" 
10—12' 

Turning the fan from 
edgeways to broadside 
on was always clTeclivc. 

•*1/ _ , 

Fan 

12' once; generally 
15—18*. 

Turning was once effect' 
tivc. 

4' . ' 

Body . 

less than 2 . 

I moved ljy stepping side- 
ways as ahniptly as 
possible ; in llio longer 
distil necs bv springing 
quickly from ouu point 
to another. 

5^ . • 

» • 



7' 

» . • • 

4' 


7.1' . ■ 




FUi B — 




0' . 

» . . • 

V ... 

The hand moved quickly 
through V produced no 
effect. 

0' . 

t> . ' ' 

3' ... 


ir . 

» . » • 

8' ... 

Waving the arms was’ in- 
effective ; baudishing a 
short handled net in- 
effective. 

ir , 

M . * « 

Mote than 13' 

Rapidly leaping and run- 
ning across the 13' was 
ineffective. Trees pro- 
j vented a longer run. 


The accompanying diagram gives the various distances plotted. 


An experiment conducted in tMs rough-and-ready way cannot be 
expected to give very accurate numerical data regarding the power o 
vision in the flies, but in view of the degree of concordance of the results 
and the care with which they were obtained we may take it t at e 
general form of the curve is in all probability fairly correct. 
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A aoticeable point is the individual difference between the two flies • 
it is possible that they were of different sexes, but the sex was unfor- 
tunately not noted in either case. The general range of vision of Ply 
A seems to be not more than about frda of that of Fly B. 

The fact that the brownish-fawn puttoo ”) hat had to be moved 
6-10 inches, while a piece of white paper j^th its area had to be moved 
only 4-G inches indicates that contrast as well as size is probably a 
factor. The hat was not conspicuous against the background of trees, 
tree-trunks and grass ; the white paper and the fan showed up in fairly 
strong relief, the paper being the brighter. The comparison of the 
three was carefully repeated several times, and on each occasion the 
hat was the least disturbing, although larger than either of the others. 
It is conceivable that a considerable amount of information as to the 
colour-sense of the insects might be obtained by more elaborate experi- 
ments with pure colours and controlled contrasts. 

In the case of our own perception of motion the main consideration 
seems to be the plane angle subtended at two points representing the 
eye by the initial and final positions of the moving body, the size of 
the body itself having comparatively little influence. In other words, 
an elephant moving its body a foot forward would produce no greater 
impression of movement would not arrest our attention to a greater 
degree) than a dog moving the same distance at the same pace. The 
amount of lateral shift of an easily-seen object which would be necessary 
to attract our attention to any given degree would then be directly 
proportional to its distance from the eye, and within limits would be 
practically independent of the size of the moving object. My knowledge 
of human psychology and physiology is insujBhcient to enable me to say 
that this is a correct statement of the facts in the case of the human 
being, but if it be so, then we have in the case of the fly a very different 
state of affairs, as will be evident from an inspection of the curves in 
the diagram. 

As my body was used as the moving object in all the trials witli 
Fly B, the numbers shown in curve B are more directly comparable 
than those obtained with Fly A. Taking curve B, it will be seen that 
the degree of lateral movement necessary increases rapidly with increas- 
ing distance, and is by no means directly proportional to it as is (pre- 
sumed to be) the case in human beings. 

On the other hand, it appears that the results harmonize fairly 
well with the assumption that the amount of lateral motion of the 
moving body, which is necessary to induce movement in the fly, is pro- 
portional to the square of the distance. That is to say, the disturbing 
or attentiomarresting perception of motion is proportional to the am 
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covered by the body in its movement, and not merely to the du^Unuc 
between its initial and hnal positions. 

IS^ow according to the mosaic theory of iusect-'hsiou ttrigliuilly 
advanced by Muller, each facet of the ily s eye commands a ceiiaiii 
dchiiite area of the field of view, and by the j\i.\ia[)Osilion of these 
elements a composite image is built up, as we miglii piece (ogetlu'r a 
mosaic out of little bricks. Exner has shown, howeser, that in many 
cases a certain amount of superposition of imagen^lcmouts also occurs, 
ill the sense that light from a single point may be registered by moiv 
than a single facet, and that while this will temi to decrease (he a.ccur.u.e 
with which forms are perceived it will enhance t.hc acuteae.^s of perc.'p- 
tion of motion, since motion of a single point will eheci m<>!‘e tluia a 
sint^le facet. I am unable to refer to Exner s classic work on I his snbji'cl, 
or to treat the present example in anything bul:- crude fashion. How- 
ever, the data given may perhaps furnish a basis tvir a more a-ccuralc. 
analysis. 

Taking the radius of curvature of the eye as 5 mm., tmd the dia- 
meter of a single facet as -O-l: mim, then, muUi])lying together the numher 
of facets covered in a vertical direction by the height of the ohjcct, and 
the number covered horizontally by the lateral movoment of the, objccl. 
we get the following figures as to facets alTocLed 


6 . 
9 . 

u . 

17 . 


j ; s - SC 

<}i j] - !o 


Now i£ the disturbing effect of the moSiig oiijcct wtc cxadlv |.ro- 
poi'tional to the square of the distance, tiici'e would be, i-ieiniieil nuiiib.-r. 
of facets {i.e., areas), and we could say that tiiece was e, cuiistaut uiioim i in 
stimulus (the excitation of a certain munher of iaeWs) wliiidi wouM 
wake a fly dodge. It is evident that they .ate not i lemic.i!, an I ilw 
discrepancy is beyond the probalile limits of ciTor. 

These numbers when plotted give an iiidicaliou that tli,; wiiuniimi 
number of facets to be stimulated at close range in ordoi to m. me lit. 
fly dodge might be expected to be about 1(3, ani that the toi,ma .i .n 
( 16-hh5 D), where D is distance in feec, will give us Uie a[)[)roxiiual:t 
number of facets to be stimulate .1 for various (d'jtance^. 

Assuming this formula to hold, a mm b feet higii at a < oi. 

30 feet would have to move rapidly over a sudicieiib dt^rativ'. to 
late 61 facets. His height of 0 feet siibtenls an angle 
facets, so that liis lateral movemoo.t must covet 21 ^ 

or approximately 1 mm. (O’ 01x21:) on the suriaec o tin. c}u^ > 
this it would be necessary for him to move a di.ita-r.e oi. ujO-h ^ y 
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at a considerable speed. This amount of movement of 00 large an 
object would rarely be met with under ordinary conditions but although 
the numerical relations here suggested obviously require verihcatiorij 
the paragraph has been included because it may give us a rough idea 
of the actual powers of vision in this particular fly. It is reasonable 
to suppose that the minimum movement perceptible to the fly is at 
least considerably less than the minimum which is sufficient to make 
it dodge. If we are justified in taking the latter as equivalent to the 
stimulation of 16 facets, let us say as motion perceived across a patch 
of eye 4 facets square, it seems not unlikely that the fly might be able 
to perceive motion which involved only two facets. 

In the upper quadrant of the circle there are approximately 30 
facets. Each facet thus covers about of arc. In the lower quadrant 
the facets are smaller and more numerous, and each one commands 
about 2° of arc. In the above calculations it has been assumed that 
wc arc dealing only with the upper and larger facets. 

If the fly sees things as a mosaic of which each element represents 
the amount of the visual field covered by a single facet (3°), then this 
mosaic would have the same definiteness as one composed of one-centi- 
metre blocks, Avhen seen at a distance of eight inches. Put in another 
way, we could paint a picture representing what we may suppose the 
fly sees by fixing a glass, ruled in centimetre squares, at a distance of 
8 inches from the eye. Looking through each square in turn, ond 
having a piece of centimetre-squared paper before us, we should cover 
each square on the paper with a uniform patch of paint representing 
in tone and colour the average of all the tones and colours which \Ye 
could see through that particular square of glass. 

Similarly the fly’s vision of objects at a distance of two centimetres 
from its eye would show details as small as one millimetre-square, while 
in objects at a distance of two millimetres it could distinguish details 
down to -j^jth of a millimetre in size. 

Our own eyes enable us to distinguish points separated by only 
jipth of an inch {|th mm.) at a distance of eight inches. This corres- 
ponds to an angular range of about y^th of a degree, as compared with 
the fly’s 2-3. The meaning of this curious and very oharacteiistic 
habit is now, I think, made clear. The movements arc executed oriy 
when the fly is disturbed by movement of some object in its vicinity, 
and are in all probability a defensive manoeuvre. It might at first 
sight appear somewhat improbable that these flies should adopt as a 
defensive measure a series of movements which can hardly make than 
less conspicuous than they would be if they remained motionless, lo 
our eyes, indeed, they are more conspicuous when moving than when 
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at rest, but the objection is nevertheless only an apparent one. since 
the extreme rapidity of the movements must make the capture of the 
fly a matter of very considerable dithculty for any foe. When the 
insect is on the wing it looks as though it would offer a distinctly easier 
mark than when it is darting back and forth upon a leaf. 

These curious habits are not altogether isolated. We (ind a type 
of motion among Fhoridce not dissimilar from that of Pkl>jpe:uh.(\ Ihou^di 
less definite. Among Tipulids, Dimwomum sallan^, Dd, comniun 
at Calcutta and recognisable by its snow-white tarsi, waves its Inxly 
gently up and down as though it were being swayed by a current of 
air. A gentle up-and-down motion in wallcing, a sort of rolling 
gait, is very often seen in predaceous Rhynchota and Orthoptera, parti- 
cularly in the slender-legged Emesidse and in the Mantidau The mov(^ 
ments are generally slow and smooth, not jcrlcy or abrupt, and the 
effect of them is very un-insectlikc. It is probable that the iiupre.ssion 
of inanimateness, which this sort of motion certainly gi\'es us, is also 
of value to the insect in enabling it to approach its prey. In the case 
of Emesidae the likeness of some species of these predaceous Rhyncliota 
to small Tipulidse is very distinct, particularly in tlui held, and it is 
interesting to find tendencies to a similar type of motion in both groups. 
The case might possibly be regarded as one of convergence, but certainly 
not of mimicry, unless we are prepared to assume that the insects proy^^l 
upon by Emesidae mistake them for the Tipulidm which they know to 
be harmless. Emesids are considerably less abundant than Tipulids. 

The device of securing a degree of invisibility hy meams of rapid 
motion is familiar in those spiders which when alarmed causii their 
webs and bodies to quiver so rapidly that w(5 only perceive the insect 
as a sort of blurred spot in the middle of the weln I cannot recall any 
other example of this vibratory type of movement being described as 
a defensive measure, and it may tliereforo be of interest to mention 
the case of two Tipulidm which I noticed in July of this year (I DU). 
These show two varieties of movement which are in my opinion to he 
interpreted as defensive. As in the case of the Platypczid, these move- 
ments were exhibited apparently in response to the movement of com- 
paratively large objects in the insect’s vicinity, but no definite measure- 
ments were made. I simply noted that when I remained motionless 
at some little distance, the insects sat still, whereas when I got near 
them or after approaching with caution, waved my hand a foot or two 
away from them, they began their movements, generally cpiicting down 
sgain within two or three minutes after I had again retired to a little 
distance. The movements differed curiously in the two species. In 
the first one observed (both were sitting on a tree-trunk), it consisted 
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of a rapid up-and-down motion of tte body, a sort of tetanic vibration. 
This was so rapid that the insect when viewed sideways was difficult 
to sec at all, the tarsi being the only parts which could be definitely 
located. On the other hand when it was viewed directly from above 
the degree of concealment was small, merely a slight blurring of the 
outline of the body and femoral portions of the legs. It is probable 
that the fly is thus well concealed fioni enemies approaching on its 
own level ; those walking on the tree-trunk on which it sits, for example. 
An enemy such as a bird approaching from directly above the insect 
will probably not be misled to any great extent, however, and in this 
respect the device is incomplete. 

About a week later it was my good fortune to see the second Tipulidj 
and in this the defect just mentioned was remedied in a very simple 
and effective way. The body was not moved vertically up and down, 
but with a circular motion in a plane at right angles to its long axis 
so that a line from head to tail traced out a cylinder in the air. Tlii.-j 
rotary movement obscures the outline and position of the body wlien 
seen at any angle. The direction of rotation seemed not always to be 
the same, but of this I was not certain as the motion is confusing. As 
in the former case the fly started its rotation when disturbed. When 
more disturbed, both of them resorted to flight. It seems to me thai 
these movements and those of web -shaking spiders are in the same 
category, both consisting of a vibration of the body in the middle of mi 
elastic frame-work supplied in the one case by the web and in the other 
by the long thin legs. For a short-legged fly such as the Platypczid 
the amplitude of the body- vibrations obtainable by this method would 
be so small as to be quite useless for elective obliteration or the confu- 
sion of enemies, and the rapidly-?! Iternating translatory motion of the 
whole insect (quite distinct from “running away” in the ordinary 
sense) may be regarded as another means of attaining a similar end. 

Mr. Fletcher. You see the same swaying movements in Gongyhs and other pro* 

daceous animals. 

Mr. White. I do not know what the food of Platypezid imagines may be, but 1 

do not think they arc predaceous. 

Dr. Gravely. In the case of Phalangid spiders and Tipulidsc the vibratory move- 

ment renders the animal more difficult to sec. Do you think that thib 
is so in this case ? 

]\Ir. Hewlett thought the motion was protective, rendering their 
capture more difficult than when at rest or on the wing. 


Mr. White. 



'dS.-^RAClLLARIA SOY ELLA, VAN DEV., AND ITS P VllVSl'l'E 
ASYMPIESIELLA INDIA, GIRAULT. 

(Plate XLIX) 

By G. R. Dutt, B.A., Perso7ial Assiskuit to the Imperial EnlomohujUt. 

Gracilhria soyella, van Dev., occurs every year atPusa and is usually 
found in Tur (Cajanus indicus) fields from November to lLu-cIi-A]iriL 
The caterpillar rolls up the apical extremity of Tur leaves in the >vay 
shown on the plate and lives within the fold, eating the, (epidermis from 
inside. In the worst cases of damage the folded portion of tlu‘ leaf 
is skeletonized and consequently dries up. The injury iheidnre 
is to a portion of the leaf only. Caterpillars of the family Gracillariadu? 
are generally leaf-miners, but the caterpillars of this s|)ecics behavo as 
leaf -folders. A nearly full grown larva measures 5 mm. long by L mm. 
broad ; more or less cylindrical, very slightly narrowed towanls the tail 
end. The segments into which the whole body is divided are qiiitn 
distinct, and are 13 in number including the head. The whole body 
bears sparse erect hairs of dirty white colour, the general colour of the 
whole body being creamy yellow, but some of the caterpillars appear 
green when seen from above, on account of the green food prcs(mt in 
the alimentary canal being visible through the transparent integu- 
ment. The head is bilobed, of a slightiy deeper tint than the rest of 
the body. There are about six raised black circular marks or dots, a 
little behind the base of the mandibles on each side ; they are distri- 
buted into two lots, i.e., four in one lot touching each other, and two m 
the other. The head including mandibles is longer than broad. Tlu'. 
body is furnished with 3 pairs of vsuckerfeet excluding the anal pair 
of claspers. The spiracles are too minute to be seen under an ordiiuiry 
low power hand lens. The extreme tail-end lias a brownish spot on 
it. 

Pupation takes place inside the leaf-fold. The pupa measures a 
little over 5 mm. long and 1 nun. broad across the thoracic region. 
It is cylindrical and tapers towards the tail-end. There are nine dorsal 
and live ventral segments exposed to view, Each segment bears two 
transverse rows of spiny hairs ; those of the anterior row are stouter 
than those of the posterior one. The tail-end is furnished with four 
processes which remain entangled in the silk fibres spun by the full 
( 287 ) 
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grown larva, and thus keep the pupa inside the leaf-fold. The pupal 
stage lasts for about 8 to 9 days. 

Pupated 24'rl4 26 m- 14 U-iMu 

Eniorged l-ii-U S-U'U 21-ii-l5 

The spread of Gracillaria soijella, van Dev., in Tui fields, is controlled 
by a small Chalcidid parasite, Asympiesielh india, Girault, which is a 
tiny insect, measuring only 2 to 4 mm. in length and with a beautifully 
metallic green body. The male of this species is quite distinct from 
the female and can be easily distinguished by its flabellate antennsc 
and short abdomen (Figs. 5 and 6). The abdomen of the female is very 
long and slender, tapering almost to a point, and the antennse simple 
(Fig. 4). 

The caterpillar of Gracillaria soyella secures itself completely inside 
the fold of a Tur leaf. The folded part is very well “ glued from 
all sides by means of the salivary threads (fig. 1) but the sharp, long, 
and thin abdomen of the female parasite finds an easy entrance into 
the fold. The caterpillar is felt by moving the tip of the abdomen 
inside the fold, and when got at is stung to death ; ail the parasitized 
caterpillars have invariably been found lifeless. 

The egg has never been found on the body of the caterpillar, hut 
on four different occasions it was discovered in the delicate silk webbing 
spun by the caterpillar while cementing together the folds of a leaf 
(Fig. 1). And out of these four occasions only once I succeeded in 
rearing the egg to the adult stage. 

The larva is a voracious feeder, and is always found on the back 
of the host caterpillar feeding from outside (Fig. 2). Within two days 
after hatching it consumes the whole of the caterpillar, leaving nothing 
but the integument, and attains its full size. On the fourth day tlie 
excreta are discharged and the larva becomes quiescent. A little 
diminution in size occurs, and on the following day the larval skin is 
cast off, exposing the pupa (fig. 3). The pupa lies naked in the fold 
(i.e., the larva does not spin any cocoon) ; the tail-end remains attached 
to the leaf. 

On the seventh day after pupation the adult parasite emerges, 
cutting a hole in the leaf fold. From the egg to imago, it takes about 
13 days or two weeks, in January and February. 

A freshly-hatched larva is almost colourless and measures 0’68 
mm. long and 0*16 mm. broad. The head is the broadest part of the 
body ; the segments are quite distinct and the body laterally faintly 
indented. Two days' old larvae were measured and were found to 
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vary in size considerably. The dimensions in millimetres arc given 
below 

Length . . • 2-76 2-105 1-841 i-io l-:n5 

Breadth ... *6(> -003 .005 -45 ..‘ji'o 

The bigger larvae in two cases were reared to female adults and 
one smaller larva to a male adult. Of the rest no record was hept. 
There is generally some difference in size of males and females 
of the same species and consequently in their respective laiva^ aho : 
but amongst the Hymenoptera sometimes the individuals of the same 
sex are also noticed to vary in size. This has been ascertained to depend 
on the amount of the nourishment received during tlie laival stage. 
In the case of this species one female pupa was found to measure l-8t 
mm. long and 0*21 mm. broad, while the normal size, of a female pupa 
is 4 mm. by 1 mm. 

A full grown larva which had passed out excreta and entered on 
the quiescent stage before pupating looked almost pale white, a very 
alight yellowish tinge appearing on the central segment only, A pair 
of tubercular processes on the forehead, each ending in a, point, probaldy 
represent the antennoe. The body tapers both ways, but tlm. head 
end is broader than the tail end. The segments of the body become 
quite indistinct. 

A female pupa is 4 mm. long by 1 mm. broad. The head and thorax 
together are only about two- thirds as long as tlic abdomen. The 
abdominal segments are not very distinctly marked, and the wlmle of 
the abdomen tapers regularly towards the tail end almost to a point. 
The antennae, mouthparts, and legs are all folded symmetTically on 
the ventral side. The head is not so broad as the thorax wliicli is the 
widest portion : the thoracic segments are distinct dorsally. 

The male pupa is much smaller than the female pupa ; its length is 
2*5 mm. only. The abdomen is longer than the head and thorax to- 
gether but not so long as in the case of the female pupa ; the. rest similar. 

Nearly six hours after pupation the head, thorax, and the wmg 
pads of the pupa become fuscous, and the colour deepens from day to 
day. On the fourth day the sutures bounding the mesonotum and the 
scutellum become quite distinct. The whole of the mesonotum turns 
black leaving only a longitudinal whitish line along the middle. On 
the fifth day the whole pupa is black and on the sixth day a greenish 
metallic tinge is also observable pervading the entire pupa. On the 
seventh day the thin pellicle covering the pupa is cast off and the adult 
parasite emerges. The empty pupal skin, which is left behind in the 
leaf fold, is of a dirty black colour. 
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One year on five difierent occasions and in different fields actual 
countings were made to ascertain the extent of parasitization. The 
following Table shows the results obtained : — 



No. of 
folds 

No. of FOLDS 
FOUA'O. 

No. OP 
PllLAKS 

CATER- 

FOUND. 

Adults. 

Pupte. 

rup.al 

LarvE. 

TOT.tl. 


; exam- 
ined. 

Empty. 

Inhabi- 

ted. 

illealthy. 

Un- 

healthy. 

skins. 

30th .Tamiary 
191 L 

71 

34 

37 

i 

10 


2 

11 



27 

Fchrutiry 

1914. 

8» 

46 

42 1 

7 

1 


27 


7 

34 

9th Ft'liniary 
1914. 

26 

15 

11 

1 



3 

3 

4 

19 

13tli February 
1914. 

73 

34 

39 

8 ! 



19 

h 

■ 

31 

19th February 
1914. 

103 

28 

75 

48 



15 

3 

9 



Now a word about the systematic position of this Chalcidid. Asym- 
'piesiella india, was described by Giraiilt in the Canadian Enfomobgitii, 
Vol. XLVIII (1916) p. 341, from material sent from Pusa in 1912 
again in 1916 to Dr. L. 0. Howard. The genus Asymfiesiella vas 
created by Girault in 1913 for the reception of Sympiesis nelsontmis, 
(vide Trans, R, Soc. South Australia, Vol. 37 (1913) p. 78). Accordiug 
to Schmiedeknccht, the genus Sympiesis, Forst, belongs to the Suhiiibe 
Eulophina, Tribe Eulophini, Sub-family EulopMno! of the Family 
C'halcididae. 

Regarding Asympiesiella india, Girault says that this Indian species 
differs from the North American Sympiesis doUchogaster, Ashmeach 
most notably in having the medium carina of the propodeum but half 
complete, and the scape less coloured. The species are congeneric. 
The validity of Asympiesiella must be left for later treatment. 




30 .-LIFE-HISTOEY STAUnOPVS ILTEPyr^i 

WLK. ^ 

Bij P. SusATNATHAN, F.E.S., Assistard in E)domoJoii:i, C-inJ.do,,, ;.,;a 

C, V. SUNDARAM, Suh-Asmfavf in Enfon}olon)'i' CoinAahnr. 

On the 27th of ^N'ovember 1920 a few of this motli ’,\viv liron^lo 
in casually with Gajanus leaves intciiclerl to feed iiy]ii]dis of (Inru/rnHo. 
In appearance it was round and measured ho n\i\). in diainoler ; sliirlitlv 
flattened on top and adjnessed at hotloin ; attached to edge of under- 
side of Cajamis leaf. Finely sculptured with a central trans]tarr}it 
depression. 

First Instar, 29th Novenihcr 1920, The lunvlv-haidu'd larva is 
about 4T) mm. long and 0-75-1 mni. Inroad, witli a shiny Idackislehnovn 
head and anal segment. The hist pair of h'gs short, the second end 
cliird long, the second longer than the third teianimiting iu minute 
hooks at the tarsal extremity. The general colour of laiv;! hiowu. 
The anal claspers are reduced to tcutacle-like ajipeiidages whieh ar(' 
carried erect. These with the tlallened terminal segment gi\<' oje^ 
the idea of a diminutive cobra prrtting out its tongue. 

Second Instar> 1st December 1920. 5-0 mm. long, Tfieid Ihuk. 
Colour of larva dark brown. Warts more acute and luomimuit- in Led 
instar. Flattened terminal segment hirsute. 

One of the caterpillars was found cut up— -the a})fh>mina] piulimi 
completely disappeared — points to the possibility of cnnuibidistif 
habits. The remaining larva) kept separated. 

Third Instar. 6th December 1920. 8-9 mm. long, lleiid slilny 
])lack. Prothoracic shield globular, dark-brown and fiingcd wii’n a 
TOW of flne setse at the posterior margin. Abdonnnal seguient \ ie\v<'d 
dorsally light-brown splashed at intervals with dark lu'own and err'amy 
white. Terminal segment brownish black, carried ertKd, l^ai va moia* 
defiant in attitude; carries the head bent sideways with a backward 
curve and at an angle to the rest of the body. 

Fourth bistar. 11th December 1920. S])idor-like when viewed 
sideways. 12 mm. long. Head, prothoracic shield, underside of Ihorax, 
all three pairs of true legs, first to fourth pair of pro- legs, anal .segment 
ventral side black. Meta-thorax, l-oth abdominal segments are adorned 
with a double row of more or less spiny warts dorsally. Third abdominal 
segment wholly and fourth ventrally black. Fifth and sixth wholly 
whitish. Seventh and eighth concolorous with anal segment from 
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wMch arise two filiform and clavate processes in lieu of anal clasper?. 
The whole body is scattered with fine short hairs arising from tiny 
warts more prominently on the sides ; head and ventral side of terminal 
segments pubescent. 

Fifth Instar. 15th December 1920. 15-16 mm. long. General 
scheme of colour much about the same as in the last moult, except that 
the black of the head, prothorax, etc., is replaced by dark grey ; apical 
areas of femora and tarsi of legs hairy, swollen and dark-brown. The 
warts on the dorsum are more pronounced, asterically arranged with a 
central depression. First and second abdominal segment ashy-whit o. 
The third and fourth abdominal segments streaked glossy black. Minute 
ashy white specks are scattered all over the body. The larva is active 
and when disturbed assumes the spider-like appearance by bringing 
round the terminal segment and throwing its head backwards in the 
form of a loop. 

Sixth Instar. 22nd December 1920. 20-21 mm. long. Body 
covered over by minute ashy-grey granules. Head mallet-shaped. A 
mid-dorsal linear streak, and a pair of zigzag striae connecting the lateral 
projections, white. The penultimate abdominal segment carries spiny 
processes. Outer area of prolegs striated velvety black, and streaked 
with white. Larva more pubescent than in previous instars. Active 
in habits ; when disturbed throws forward the tentacle-like legs and 
assumes a threatening aspect, moving the body and legs to and fro in 
convulsive efiorts. 

Pupa. 2nd January 1921. Pupa 18-19 mm. long by 5-6 nun. 
broad. Dark brown in colour and shiny in appearance. Pupa found 
enclosed in a slight cocoon of yellow fibrous silk covered over by leaves. 

Imago. 11th January 1921. Moth emerged. 






EXPLANATION OF PLATE L. 

Cely^hus oblecf us. 


Fig. 1. Egg (x 34). 

Fig. 2. Larva ( X 16). 

Fig, 3. Puparinm, dorsal view ( x 10). 

Fig. 4. „ aide- view ( x 10). 

Fig. 5. Fiy» testing poaition, side-view ( x 10). 
Fig. 6. „ n dorsal view ( X 10). 

Fig. 7. Wing of fly (x 16). 




40 .-NOTBS ON THE LIFE-HISTORY OF TWO SPECIES OF 
CBLYPHIDiE, 

(Plates L — LI). 

By S. K. Sen, B.Sc. 

(1) Gelyflius ohleciuSyJ) 2 Xvci, (Plate L). 

In nature eggs are laid on cow-pea leaves, old green, or yellow 
leaves— especially the latter— being generally preferred. The eggs 
are generally deposited scattered along the veins on the under surface 
of the leaves. 

Imagines are hardly observed at noon, but are seen in great numbers 
in the earlier part of the day jumping, instead of flying, from twig to 
twig. 

In captivity Celyphids laid eggs in a variety of situations, on leaves, 
in empty tubes, on cork-pieces, etc. A gravid female has a remarkably 
bulging abdomen and can lay as many as 60 to 70 eggs. They are 
laid singly. 

The egg is about 1 mm. in length, white, elliptical, blunt at both 
ends, with four longitudinal ridges which meet at the extremities, the 
spaces between the ridges being finely transversely striated. A central, 
narrow, shallow depression runs longitudinally along the middle. Close 
to the extremities are tw^o parallel rows of greenish spots, the ridges 
themselves being also finely and indistinctly spotted. Tlie ridges join 
to form a rather thick protuberance in one extremity whereas in the 
other extremity the two middle ridges do not quite meet so that there 
is a fine slit-like depression in the tip of the end. The incubation period 
is from four to five days. 

In nature the larvae are found occupying the upper surface of old 
green and more frequently of degenerated yellow leaves and they have 
been frequently found covered with small bits of moist cow-pea flower 
or pieces of moist leaf. 

Larvae hatched out in captivity at first remain coiled round the 
egg-shell for from two to three hours after which they slowly uncurl 
themselves and move about apparently in search of food, the flies being 
bred out on moist, slightly rotten cow-pea leaves. 

The larva is white, translucent, tapering at both ends and with 
13 segments. The fifth, sixth, seventh, eighth and ninth segments are 
subequal, the larva being broadest at this region. The apical portion 
has two fan-like processes consisting of several rows of indented plates 
( 293 ) 
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wliich apparently assist the larva in locomotion. The jaws begin from 
the middle of the second segment and terminate near the apex without 
quite reaching it. The trachese run along almost the entire length of 
the larva from the anal region up to second segment, and, after ramify, 
ing; terminate in two pairs of spiracles. Both pairs of spiracles open 
dorsally, one close to the posterior apex and the other just beyond 
the second segment, the larva being therefore amphipnenstic. The 
antennae are represented by two conelike jointed prominences occupying 
the dorsal pre-apical portions. The fat bodies run in a somewhat zig- 
zag fashion extending from just beyond the posterior end of the tenth 
segment to near the anterior end of the fourth. The anal segment is 
furnished with two fairly big defined prominences the use of which 
is not understood. 

The larvae are negatively heliotropic ; though habitually very slug, 
gish, when exposed to the bright glare of the sun, they try to hide them- 
selves in the folds and corners of the leaves with remarkable rapiditv, 
To successfully breed them out a very careful regulation of moisture 
is necessary. The leaves ofiered as food should not be in an advanced 
state of putrefaction and moisture should be supplied preferably twice 
a day. The larvse seem to live upon the scrapings of the leaves rejecting 
the net-like reticulation. They have a .characteristically wrinkled 
appearance. 

Larval period is from 7 to 10 days. , 

The laiV80 pupate on both sides of dry leaves. 

The pupa, which is about 4 mm. in length, is convex, dirty brown 
with a greenish tinge, with scattered white chalky patches, bluntlv 
tapering at both ends, the posterior end being more pointed than the 
anterior, indistinctly divided into thirteen segments, the lines of seg- 
mental divisions being more deeply coloured than the segments them- 
selves. These lines except the first and the last pairs are followed 
posteriorly by short dark lines. The antennae point outwards as two 
very small dark prominences. The posterior spiracles, which are dis- 
tinctly visible in the extreme end of the anal segment, are foDowed 
anteriorly by two reddish-brown spots. Two irregularly-shaped but 
symmetrical white lateral patches on fourth, fifth, sixth, seventh and 
eighth segments and two somewhat transparent circular spots symmetri- 
cally placed on two sides of the sixth segment. The pupal period is 
from 9 to 11 days. 

The fiy emerges through a slit on the dorsal surface near the apex. 

The bulging scutellum of the freshly-emerged fiy is at first some- 
what transparent, very soft and colourless hut it gradually develops 
colour and hardens. 





CELYPHUS SCUTATUS. 



EXPLANATION OF PLATE LI. 

Celyj>hus scutotm. 


Fig. 1. Egg (X 34). 

Fig. 2. Larva, oae day old {x34). 

Fig. 3. Puparium, doraal view ( x 10). 

Fig. 4. „ aide- view ( X 10). 

Fig. 5, Fly resting position, side-view { x 10). 
Fig. 6. „ „ „ dorsal view (x 10 . 

Fig. 7. Wing of fly (x 16). 
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la nature Cehj'pJius ohtectvs appears to liave a number of vaiioties 
displaying various shades of colour bet v con vellow and blue, the 
scute! lum also showing varying grades of sinootbiioss. stmie liavinu 
a distinctly rough surface. Yellow or the intermediate ores have hmdiy 
been found possessing a smooth scutellum, but in the Bine ones botli 
smooth and rough surfaces are seen. So far as has been studied, in 
captivity the Yellow kind has never been obtained from eggs laid by 
the Blue variety nor the Blue from the Yellow.* 

(2) Celyphus scutafus, Wd. (Plate IJ). 

This does not appear to he an abundant species in nature. They 
can be captured in small mimbers by sweeping grass in moist situatiems. 

Considerable difficulty was experienced in rearu-g mil this sjuaies. 
Of the several lots experimented with, only two con Id l>e maih^ to lav 
eggs which were deposited along the margins of grass Ibub s. and lui 
one occasion on rotten DiiravM leaves. 

The egg, which is less than 1 mm. in length, is ellii>soidal tapering 
at both ends, slightly depressed laterally, white, with four longitudinal 
ridges, the spaces between the ridges being transvciscly and tiudy 
striated, the sides of the egg being distinctly, and the ridges iiidislinclly 
spotted, the latter converging at the extremities which are raiher abru])t- 
ly pointed. The incubation period is from four days to one w vvk. \viy 
few larvae were discovered in their usual habitat. They wore found 
lying inside the folds of moist, slightly rotten, yellowish -green giass- 
blades. | 

The larva is white, transparent, very bluntly tapering at lioth ends 
and with thirteen segments. The third, fourth, fifth and the sixtli 
abdominal segments are suhequal, the larva having the greatest breadth 
at this region. The apical portion has fine projections wffiich, as in the 
previously described fly, probably assist the larva in locomolion. Tlie 
tracheae follow a rather irregular course along almost the entire length 
of the larva and terminate at both ends in two pairs of spiracles. Ihc 
anal segment is indented in two (apparently four) distinct depressions. 
The anterior pair of spiracles occupies the pre-apical portions, both 
pairs of spiracles opening dorsally. The white bodies, shaped posteriorly 
into two hulb'like structures, extend from the posterior end of the 
tenth segment to three-fourths the length of the fifth, the bulh-like 


* N0TJ!.-Egg3 of these inseets apnarently derive 
attraction of water containing colourin.? infjtter from roUin<: lep . ‘kJ. m'ea 
water or alcohol all become white. The Bhm va:icty been 

as well as “ yellow ones. The yellow voricty has ^ 

well as white ones. Apart from the colour, there .‘•ecu r. ^ • 

u2 
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structures occupying the portion lying between the posterior end of 
the tenth segment and the middle of the ninth. The antennse are re- 
presented by two fine prominences in the pre-apical portions. The 
jaws occupy the portion lying between the middle of the second and 
that of the third segment. 

The habits of the larva are very much like those of the one previously 
described. 

The larval period varies from 7 to 10 days. 

One interesting fact about the larv® is that for pupation they would 
seem to prefer narrow round grass-blades to broad ones so that the 
width of the blade is hardly sufficient to hold the whole pupa. 

While pupating the larva does not evidently shrink as much in 
length as the other species. 

The pupa is, as in the previous species, plano-convex, bluntly taper- 
ing at both ends, narrowed to a greater extent posteriorly than anterior- 
ly, dirty yellowish brown, with segmental lines indistinctly visible, 
and the details very much hidden from view owkig to the deposit of a 
scaly matter the origin of which is not understood. In other respects 
the pattern of the pupa is very much like that of the other species, the 
pupal period being also practically the same. 

The above notes, which are very scrappy and incomplete, were 
written by the author shortly after he commenced the study of Ento- 
mology. It is proposed to resume a detailed study of this interesting 
group of insects with special reference to the function of the remark- 
able scutellum, and correct any errors that may have possibly crept 
into these notes. The chief importance in this paper naturally attaches 
itself to the plates, there being on record, so far as known to the writer, 
no illustration of the early stages of any representative of this family. 

Mr. Sen’s paper is very interesting, as, prior to his work, none had 
been done on the life-histories in this family and no one knew where 
to look for early stages of the flies. Breeding alone can settle the specific 
limits of Celyphus ohtectus, and probably several of the described species 
of the genus are only varieties of it. 

Have you got any definite characters which would distinguish the 
larva of one species from that of another ? In describing larvae it is 
very necessary to give comparative distinctions ; when a single species 
only is described, most probably the diagnostic distinguishing point 
is overlooked. ‘ Descriptions of larvb for bionomic purposes without 
comparison with other nearly related species are comparatively worth- 
less. I have had much trouble in this respect in other groups. It is 
better to defer description till comparative work can be done. 
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We felt this difficulty with O^abanid larva?, where tlie life-cycles are Mr. Sen. 
very long and one has to wait till the emergence of the adult. In tlie 
case of the two species described in this paper, I distinguislicd (lie larva 
of scyiatus from that of the other by the bulb dike structure in the fat 
bodies. 



41.-PKELIMINARY OBSERVATIONS ON THE OVIPOSITION 
AND LIFE-HISTORY OF MICROBRAQON LEFROYI, A 
BRACONID PARASITE OF EARIAS INSULANA. 

By M. Afzal Husain, M.A., (Cantab.), Government Entomologist, Puri' 
jab, and IJmrao Bahadur Mathur, L.Au., Agricultural Assistant, 
The Punjab Agricultural College, Lyalljmr, 

Introductory. The spotted BolUvorms — Earias insulana, Bolsd., and 

E. fabia, Stoll have, for many years, been the worst pests of cottons 

in the Punjab. They are of general occurrence throughout the Province 
and not a field in the whole of the cotton-growing tract is free from their 
attack. They make their appearance every year and are so commonlv 
met with that the Zamindar has learnt to regard their presence as nothing 
unusual, and a damage up to 10 per cent, has come to be regarded as 
not abnormal. During some years, ho^vever, these bollworms increase 
so tremendously that they devastate almost the entire cotton crop 
and cause great economic disaster. In 1905 the loss to this Province 
caused by the ravages of these insects \Yas estimated at 2 to 3 crores of 
rupees. 

The study of the causes of the failure of the cotton crop in 1905 Ird 
to the belief that during normal years the parasites of the bollworms 
keep them in chock so effectively that their numbers do not increar-e 
sufficiently to do great damage. Lefroy, who carried on the investiga- 
tion in 1905, says “ The peculiar feature of the present case is the 
absence of parasites ; this is very marked and is a most striking circum- 
stance. Normally when the bollworms increase wuth plentiful food, 
their parasites increase more rapidly, and keep down their numbers. 
The parasites are in fact, the principal check on their increase, and 
had they been present in normal quantities the bollworms would 
probably have been checked. ^’(1) 

Of the parasites of the bollworms the one to wdrich the credit of 
being the most effective has been given, is “ a small Ichneumon fly 
[Rkogas kfroyi, xVshm.) which is the principal and the most abundant 
one, increasing rapidly and destroying a very large proportion of bol- 
worms in normal years.”(l) ^ Thus according to Lefroy (1) the serious 
failure of the cotton crop in 1905 was the result of great and sudden 
reduction in the numbers of this parasite; he says The most import- 
ant parasite which generally checks the bollworms was, I believe, entirely 
absent from the maj ority of the cotton districts.” From these considcra* 
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tions originated the idea of helping nature in the nmUiplication of these 
useful insects and thus control the boU\^ ornis. 

It was 15 years ago that the tlieoiy of checking the bolhvonns tlirougli 
the agency of Microhracon {Rhogas) was first propoiindoa by Lefruy, 
and ever since, this method of dealing with the problem Ijas been advo- 
cated year after year, as the only effective way of eradicating tlieso 
dangerous pests of cottons. It, however, seems strai^ge that, in spite of 
the importance attached to this Braconid, even the proliiniiiarv facts 
the knowledge of which is essential for the successful use of parasilic 
insects, have so long been left uninvesligated. Opinions, more tlic 
expressions of individual convictions than the results of scientilic inv( 
gations, have been put forth, from time to time, some in favour of the 
parasites and others against them; but no one lias attcinpt(xl to ti'Si 
experimentally the efficacy of this method of control, or has tried to 
work out the problems connected with it. In fact, after 15 years our 
ignorance is so great that we do not even know the number of eggs laid 
by a female Microhracon lefroyi. In the Punjab the distribution of 
parasite boxes has gone on for a number of years but no definite figures 
are at hand to show whether this means of fighting the boll worms lias 
been elective or not. It was, therefore, thought desirable to investigate 
the whole question, and to find out if our methods of dealing with (lie 
problem were worth continuing. A complete knowledge of the life- 
history, bionomics and behaviour of a pest, and its jiara sites, in natiiic 
and under domestication, is an essential preliminary to an cflcelivc 
campaign against a noxious insect. A number of expeiiments was 
started to test the efficacy of Microhracon as a check against the boll- 
worms and a large number of these parasites was bred in the laboratory. 

Dealing with the causes that brought about the reduction in the 
number of Microhracon^ Lefroy remarks : — The only abnormal circum- 
stances that I can find is the extreme cold of tlie preceding winter, a 
cold which may have destroyed Rhogas wffiile leaving the bolhvorms,” 
and our observations support this view. MicrohracGn seems to be more 
susceptible to low temperatures than the bollworms. Thus its numbers 
arc very much reduced in winter and it again appears very late in summcj . 
This gives the bollworm a start. The abovementioned fact brouglit 
us face to face with the question of breeding this parasite throughout 
the winter so as to have a fair supply of it at the very time that boll- 
worms appear on cotton. 

Moreover, so far, the parasites when required for distribution among 
the Zamindars were collected from the fields and this necessitated the 
examination of a very large number of bolls to discover those containing 
parasitized caterpillars. This process is essentiahy wasteful and cum- 
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bersorae. Therefore the work was started with the purpose of fiudiDo 
out the best methods of breeding Microbracon on a large scale in the 
laboratory, and incidentally to study the life-history of this parasite. 

Rearing technique. Unfortunately we in the Punjab do not possess 
an insectary and the want of a proper breeding place for insects has 
made our work very difficult and many breeding experiments have 
failed at a stage when they promised to give interesting results. The 
delicate parasitic grubs require conditions which are difficult to attain 
in an ordinary working room not fitted for the purpose of breeding 
insects. During winter the temperature in the laboratory fell too low, 
retarding the proper development of the insects, and during summer, 
it rose too high and the host-caterpillars died before the parasitic grubs 
had finished their feeding and in many cases Microbracons also died of 
too much heat. 

Attempts at breeding these insects were first made during the winter 
of 1919. With a view to provide, as far as possible, conditions natural 
to Microbracon, twigs of cotton attacked by the bollivorms and in some 
cases potted cotton plants thus affected, were kept in large gauze cages 
18 inches X 18 inches x 24 inches, and into these the female Micro- 
hracons were liberated. They were left for days and on examination of 
the caterpillars of Earias we found that none were parasitized, and no 
eggs were discovered, and very probably none were laid. During day 
time these parasitic insects were seen moving about on the side of the 
cage which was towards the windows and not attending to their business. 

Observations were restarted in July 1920, and completely artificial 
conditions were resorted to. The females of Microbracon were kept in 
small excavated glass blocks with a cavity about an inch in diameter 
and J inch deep ; they were covered with glass lids. The caterpillars 
of Earias were introduced singly into these blocks and removed when 
paralyzed and oviposited upon. The female was seen to paralyze the 
caterpillar within a short time of its introduction and to oviposit upon it. 
The observations on the development of the grubs could therefore be 
recorded easily. 

In the beginning we provided dilute honey for Microbracons to feed 
upon, but later on, this was found to be unnecessary, the insect, as shall 
be mentioned later on, obtaining sufficient nourishment from the liquid 
oozing out of the punctures made by her in the body of the bollworms. 

Microbracon lefroyi is in its grub stage an external parasite on the 
caterpillars of Earias insulana, and E, fabia. Dudgeon and Gough( 2 ) 
have described the species found in India as Rhogas lefroyi. Fletcher (3), 
however, states that while some of the specimens from LyaUpur agree 
with the description of Dudgeon and Gough, others differ markedly from 
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it. In fact, it remains to be seen to how many difioroiit species of 
Microbracon are parasitic ou E. insnluna and li labia. 

Description. The following is the de.soription Mimlmmn (Rhow) 
lejmji given by Professor Brues.(J : 

Female. Length 2-3 mm,; ovipositor sliglitly longer than the 
abdomen, but not quite so long as the abdomen and propodenm totre- 
ther. Body honey-yellow, varied witli black and iiiceous, legs usiudly 
somewhat lighter and the sides of the abdomen often much paler. Black 
markings variable ; in mclanic specimens tliey include s])ot on front 
above base of atennae, ocellar space, occiput, antenna?, stripe on eacli 
of the three lobes of mesonotum, sciitelhim, pi opndeuni, irregular maiks 
on pleurse, abdominal segments three to h\e, except narrow lateral 
border, and sheaths of ovipositor ; in light specimens the entire body 
is pale-honey-yellow with only the hagellum of aiUiMuue, tijrs of mandi- 
bles, ocellar triangle, clouds on the second and third segments, and 
ovipositor black, piccous or brown. Wings faintly to distinctly tinged 
with brown, the stigma and veins fuscous. Anteniue 25 to 27-iointod, 
the joints slightly decreasing in length to a[)ex, the basal ones barely 
twice as long as thick. Mesonotum shagreenod, scutcllum sliining ; 
propodeum distinctly shagreened, hut often more neai ly smooth basal ly 
toward thQ middle, without median carina except at extreme apex 
w^hich is finely areola te ; mesopleura finely shagreened, with a narrow 
polished strip along its posterior margin. Abdomen broadly oval or 
nearly circular in outline ; first segment twice as w ide at apex as at base, 
posterior corners separated by deep grooves, median field triangular, 
second segment four times as broad as long, with an obsolete median 
Carina ; third segment a little longer than the second ; following shorter, 
entire abdomen except corners of first segment finely roughened, without 
distinct punctures or reticulations, except sometimes on the second and 
third segments near the middle ; second suture finely cremilate. Wings 
are figured by Dudgeon and Gough. 

Male. Length 2 mm. Similar to the female with the antennas 24 
to 25-jointed and the head and thorax generally darker ; the abdomen 
has the sixth segment black and lacks almost all the yellow at the sides 
although the first two segments are yellow and usually paler than in 
the female. 

“ There is an enormous amount of colour variation in the large 
number of specimens examined, a slight variation in the number of 
antennal joints and in the sculpture of the propodeum and abdomen 
but none of these seem to be in any way definite or correlated. 

The time of occurrence. The time of occurrence of Microbracon 
^froyi differs in the different localities of the Punjab. In the south of 
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tte Province, e.g.y Hansi, they appear very early and have been collected 
in July and August. At Ferozepur they are seen in September and 
October. At Lyallpur we get them from November to January, 

Paralyzirig the caterpillar of Earias. To study the process of stinging, 
the female Microbracons were introduced singly into the excavated glass 
blocks mentioned above, and caterpillars of Earias were put in, one at 
a time. As soon as the female discovered a bollworm in her proximity 
it prepared for the attack. The bollworm as compared to the Braconid 
is a fair-sized object, and moves about quite quickly in the hollow 
of the glass block,- and it must be said that, taking everything into 
consideration, the stinging is very cleverly done. The whole process 
may be described as follows : — 

The female Microbracon approaches the host quickly and cautiously, 
folds its wings over the back, spreads its legs to get a firm hold ; it then 
bends its abdomen forward between the legs and under the thorax 
and quickly darts its ovipositor into the body of the hollworm towards 
the ventral side. The parasite avoids the close proximity of the host 
and after stinging quickly moves off. 

It is generally in the region of the abdomen that the caterpillar is 
stung, but sometimes it is the thoracic region and not infrequently it is 
the cephalic region which receives the sting. 

If properly done a single injection is sufficient to stop all movements 
of the caterpillar ; at any rate, two or three attacks render the host 
incapable of motion. The caterpillar when stung shows convulsive 
movements but they usually last for a very short time. In some cases, 
however, slight convulsive movements have been observed in a paralyzed 
worm 24 or even 36 hours after the attack. 

The female continues to sting the paralyzed host and sometimes 
it stings it repeatedly at the same place. The object of this process 
is not very clear ; it is certainly not to paralyze the host. And the 
following observation shows that it is probably to obtain food. After 
drilling a hole by the repeated action of its ovipositor into the body of 
the caterpillar the female has been seen to lick the liquids oozing out of 
these punctures. The same thing has been noticed in some Chalcidids. 
It seems probable that in the laboratory the food obtained by the insect 
by this method is quite sufficient for it. 

When a caterpillar is completely paralyzed its legs lose their hold 
and are slightly raised up. The prolegs remain fixed in their position, 
obtaining a firm hold by means of their booklets. 

The juices of the body of the caterpillar remain intact hut in some 
cases of vigorous stinging the convulsive movements are so strong that 
some liquid is forced out through the mouth or anus, 
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The punctures made by the ovipositor of the parasite turn black 
and are easily seen on the skin of tlio ca ter i)i liar. It seems possible 
that the young grabs when they hatch o\it find it easier to get to the 
juices of the body of the host tli rough these, wounds tlion through the 
chitin which is probably too hard for their delicate mandibles. 

Oviposilion. The female whether fertilized or uiifeililizcd starts 
laying eggs soon after emergence. 

Eggs are laid on the outside of the body of the host. Each egg is 
laid singly or in groups of from two to six or more. They are usually 
laid ou the ventral side of the caterpillar in the region of the abdomm, 
but they have been seen on all parts of the body, abdomen, thorax and 
head, on the dorsal as well as the ventral side. 

It was noticed that, although the female would sting a eateipillar 
In whatever stage of development it might he, yet it was nuly on tlio 
fullgrown caterpillars that eggs were laid. In some cases eggs were 
laid'^on caterpillars which had started spinning the cocoon, and in one 
case a caterpillar that had completed its cocoon was attack(Ml and (‘ggs 
laid on it. 


Number of eggs laid by a female. So far as we Inive heim alile to 
ascertain no one in India has recorded the number of eggs laid by a 
female Microbracon and what we do know is only confined to tlie fact (.) 
that the largest number of eggs found on a single catci'pillar is 21 . J his 
number has sometimes been regarded as the total number of eggs laid 
by a single female. The highest number that we have obtained so far 
is 219 and this from an unfertilized female. (See Table 1 ). 


Description, The egg is elongated, with rounded ends, and slightly 
curved in the middle. Each egg is 1 mm. in length. It is translucent, 
when fresh, but, as development goes on, its ends become hyaline. In 
about 24 hours the colour changes to yellowish and the grub is seeii 
moving about. The grub comes out of the egg after about 24 to 20 


hours. (See Table 2). 

The Grub A freshly hatched grub is a little over 1 mm. in length. 
It is of cream white colour with the yellowish contents of its intestine 
seen through its transparent bodywall. The head is very large as coin- 
pared to the body, and bears smdl peg-shaped antcnnie. It crawls 
about on the body of its host and when it finds a suitable p ace it begms 
to suck in the juices (of the body of the caterpillar . ^ remains 

fixed to the spot where it started sucking until it is full-.ed. It is a 
very delicate hpature and once dislodged it usually does not survive, 
and possibly is not able to make a hole for obtaining food. 
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The grub stage is very short in the summer. In July it is 32 to 37 
hours, in October it is G7 hours, while in winter (December) it takes more 
than ten days. (See Table 3). 

The full-grown grub is more or less spindle-shaped being thickest 
in the middle. The body wall is very thin and transparent and the 
tracheae , fat cells and contents of the body are seen through it. 

The Pupa. When full-fed the grub leaves the host and wanders 
about till it finds a suitable place to pupate. (Generally, the cocoons 
are prepared under or in close proximity to the remains of the host.) 
The grub prepares a white silken cocoon and pupates inside it. In some 
cases the grubs pupate openly, viz., without spinning a cocoon. The 
fullgrown grub excretes a blackish mass about two hours after finishing 
the cocoon. It now becomes translucent white and changes into a 
pupa shortly after this. The colour of the pupa is white in the beginning 
but it soon develops a reddish tint in certain parts, and the general colour 
becomes yellow. It gradually gets the colour and the markings of the 
adult. 

The duration of the pupal stage varies with the season. In the 
summer it is 5 to 6 days while in winter it might take as long as 27 days. 
(See Table 4). 

The Imago. The adult parasite emerges out by cutting a small 
hole near one end of the cocoon. 

It is difficult to find out the length of the life of an imago. In the 
laboratory the males lived as long as 14 to 16 days and females as long 
as 28 days. It appears that in captivity the females that had laid eggs 
died off sooner than the females that had not laid any eggs, but as the 
records are from two different seasons no definite statement can be made 
(See Table 5). 


Table 5. 


Females that laid eggs. 

Females that did not 

lat eggs. 

Total No. 
of days. 

Date of 

Date of 

Total No. 

Date of 

Date of 

emergence. 

death, 

of days. 

emergence. 

death. 



6th August 

fSth AngURt 

8 

28lh January 

18th February 

21 

5tb AugiiBi . , 

10th August 

6 

28th January 

18th February 

21 

2iul October • 

! 9th October 

7 

29th January 

25th February 

28 

2nd October . 

^ 4th October 

2 




2Dd October , 

16th October 

14 
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Copulation. The male as soon as it is introduced into the block 
containing the female rushes towards her and copulates. The copulation 
seems to be a very quick affair. The male comes near the female and 
bends the tip of his abdomen towards her ovipositor and within a few 
seconds retires. We cannot with certainty say that copulation was 
effected properly in the laboratory because the progeny of the females 
that had hatched out in the laboratory and were supjdied with males 
turned out to be all males. (See below^). 

Parthenogenesis and sex. The phenomenon of parthenogenesis Ims 
been recorded in the Braconidse, and occurs in Microhracon hjroyi 
also. Some of the females that Imd emerged in tlie laboratory were 
kept without males and made to oviposit on tlie caterpillarfi of Emias 
They did so quite readily and one female laid as many as 219 e^f^s without 
having been fertilized. All the individuals from this lot that attained 
maturity were males. Thus our observations agree with tlioso of 
Pennington (g) on Ehogas ferminalis, Cress. The same has been' found 
in a number of other Bracoiiidee. Thus in M, hfroyi virgin females only 
give males, while fertilized females give rise to botli s(^xes. 

General. Before discussing the posdbilifies of controlling tlu' 
worm of cotton by means of Microbracon it will not be out of place to 
give a very brief account of the former. The caterpillars of E. nixulmia 
and E. fabia are found throughout the year. They feed on (‘otton from 
June to January, and by then they find hollyhock and breed on it fill 
about April, when bkindi is ready to provide tliem with food, and on tliis 
they live till cottons are big enough to receive them. The life cycle is 
on an average 30 days in summer but in winter it is much prolonged and 
may occupy as long as 116 days. 

The number of eggs laid remains to be discovered. The highest 
number we have obtained in the laboratory from a single female has 
been 108. Dudgeon („) obtained as many as 233. Lcfroy(^) got 50 to 
70 in captivity. The dissection of a female showed over 300 eggs com- 
plete with their shells and many more immature eggs in its ovaries. 
Very probably the number of eggs laid by E arias is over 500. 

During summer the eggs hatched out in about 4 to 5 days and the 
caterpillar stage lasts for about two weeks. When full-fed the cater- 
pillar spins a tough cocoon which varies in colour and may be from 
white to dark grey. The pupal stage lasts for about a week. 

The caterpillar attacks different parts of the cotton plant according 
to the stage of the growth of the plant. When the plant is young they 
eat young leaves and bore into the buds, thus killing the growing points. 
When the floral buds appear they turn their attention to them and bore 
into them and eat unopened flowers. Sometimes shoots are bored 
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WKen the bolls appear, they attack them. They sometimes feed 
exposed but generally they lead the life of a borer, boring into shoots, 
vegetative buds, floral buds, and bolls. 

Although it is premature at the present stage of our knoTvledge to 
express any view as to the efficacy of Microbracon as a check against 
Earias yet it will not be out of place to discuss the question in the light 
of what is already known. 

Fletcherfg) is doubtful v/hether Microbracon can be an efiectivc 
check against the hollworms, because the percentage of parasites in 
the specially looked after parasitic plot at Pusa is too low— 12 per cent. 
There arc, however, certain facts that are significant. So far as is known, 
Microbracon is singularly free from enemies, parasites and predators, 
and it lays a sufficiently large number of eggs. It therefore has great 
possibilities of rapid multiplication. 

The life-cycle of Microbracon takes only ten days in summer as com- 
pared to 30 days of Earias and assuming that a female Microhracov 
lays only 100 eggs, only 50 of which develop into females, and assuming 
on the other hand that the bollworm lays 500 eggs, 50 per cent, deve- 
loping into females, and assuming that in both cases other factors are 
the same, the progeny of one pair of Microbracon will be able to kill 
ofl the progeny of 500 pairs of Earias in the 30 days’ time taken by 
one generation of the bollworm. Theoretically, therefore, the probabi- 
lity of checking Earias by the use of their parasite seem to be within 
the range of practicability. 

Before we arc able to give an effective help to Microbracon in its 
fight against bollworm we must be able to domesticate it, and liberate 
it in the beginning of the season in very large numbers. 

Table No. 1. 


Daily rate of oviposition of Microbracon lefroyi. 1920. 


Date of oviposition. 


NTTMBEU oy EfiPS DFEOBITEP by the 

FEMAIB 



No.l. 

No. 2. 

No. 3. No. 4, 

No. 5. 

No. 6. 

No. 7. 

No. 8. 

No. 9. 

No. 10. 

July— 

6th 

4 


I 







6th to 9th ... 

16 



.. 






QthtolOth 

4 ' 






.. 



10th . . . . j 

3 


.. ; .. 





•• 


10th to 12th . . . ' 

16 









12th to 13th , . . j 

10 

E 

.. j .. 
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NUMBEE op Ea(;s DEPOBITKD by the PKil.UK, 


Date of ovjposltion. 

No. 1. 'no. 2, 

s 

Vo. 3, i\o. 4. ' 

1 

No. '\o, 6. Xo. 7. S. ! 

Vo. 9. 

No. 10 . 

ikli 


10 




1 




13th to Uth 


4 




.. i 

.. ! .. i .. 



14tli 


8 




.. 1 

I ! 



15lh 










16th 


D 

12 A 



.. i 

1 



17th 




E 






19th 




16 






21st 




IF 



I 



August— 

.'•pth .... 





E 

i: 

1 



6th . 







; .. 



7tli .... 





1 

1 

' 1 



gth . 






4 

4 ; 




lOth 






D 

9 




nth 





3 





12tlt 





n 


F 1 .. 1 .. 



131h 





D 


: 


1 ■ • 


October — 

2nd . 






I 


E 

E 

E 

!•: 

3rd . 






.. 

4 

7 


4 

4th .... 





: 

..... 


14 

8D 

6 

20 

5th . 







17 

.. ! 17 

231' 

6th .... 





.. 


7 

.. 1 17 


7th . 





■' 1 ’■ 


9 

20 


8th . 





.. 1 .. 


7 


24 


9th .... 







2D 


21 


10th 









28 


nth 


.. 1 .. 






30 


12th 


1 

.. , .. 


.. I .. 




27 


13th 





' 




11 


14th 





. . 1 .. 


.. 


14 


I5th 






.. i .. 


4 


16th 






1 .. 1 ■■ 


D 


Total Nystbee op 

LAID. 

BOGS 

81 

12 

20 

1 17 

J 

i 5 

j 

13 

' CO 

15 

219 

47 


Note ; — A denotes accidentally killed. 

D „ died. 

E „ date of euitTgeiice. 

H „ escaped. 

Female No. 1 was caught from the Qelda on July Gth, 
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Table No. 2. 

Table showing the length of egg stage of M. lefroyi, 1920. 


fith October , 


Eggs hatchbd. 


Duration of 
egg stage. 


13th July 


14th July 


loth July 


8th August 


9th August 


9 th October 


16*38 


24 
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Table No. 3. 


Duration of larval stage of Jf. lefroyi, 1920. 


Egos hatched. 

Grubs spinkiko. j 

Total 




— — 1 

Number of 

Bate, 

Hour. 

Date. 

Hour ! 

hours in 

• 



i 

larval stage. 

r 

6-0 

f 

140 

32 

9th August . 


10th August .<( 

t 


L 

C‘0 

1 

19-0 

37 

f 

180 

r 

1:M0 

33-10 



Gth October .J 



4th October . X 

18*0 

1 

17-20 

47-20 

1 

18-0 

r 

8-30 

02 30 

r 

9-20 


5-50 

44-30 



7th Octoijcr . .-J 



5th October. .-f 

17-0 


; 17-55 

48-55 

1 

9-20 

k 

17-50 

50-30 


17-35 

r 

10-50 

47-15 


7-45 

1 8tli October .J 

7-45 

48 

6th October . , J 


1 




7-40 

1 

7-15 

48-05 


17-30 


9-10 

03-40 

r 

li-20 


9-15 

45-55 

7th October . , J 

10-55 


lG-55 

43 

1 


9th October 



1 

10-15 


10-50 

54-35 

f 

8-0 


10-55 

32-55 


17-0 

f 

90 

' 40 

8th October, ,-< 


10th October .< 




17-0 

1 

10-35 

47-25 


17-5 

f 

10-15 

05-10 



11th October 



r 

11-30 

1 

1 10-20 

40-50 

9th October. X 





1 

13-35 


17-0 

51-25 


9-0 


9-0 

48 



12th October 




lG-35 


i 17-0 

48-25 

lOth October , 

10-20 


J 17-0 

54-40 


16-35 

1 

^ 10-30 

67-5 



13tli October .< 




16-35 

1 

L; 10-40 

07-15 

13th October . 

7-50 

I5th October . 

11-0 

61-10 

Grubs collected 1 

9th December : 
i 

28th December 10 dayi 

3.'] 



X 
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Table No. 4. * 

Duration of pupal stage of M. lefroyi. 1920. 



Bate of 

spinning. 




Date of emergence 
of adult. ! 

' 

Total 

Number of 
daysia 
pupal stage. 

27th September 







2nd October 

5 

27th September 






. 

2nd October 

5 

7 th October , 







12th October . , 

5 

7th October , 







13th October . 

6 

8th October . 







Uth October . 

6 

8th October . 







Uth October , 

6 

loth October . 







15th October . 

5 

loth October . 







16th October 

6 

llth October . 






* 

16th October . 

5 

Uth October . 






• 

17th October . . i 

0 

llth October . 






1 

15th October . 

4 

12th October , 







I7th October . , 

5 

12th October , 







18th October . 

6 

12th October . 







19th October . 

7 

13th October . 







19th October , 

6 

13th October . 







I8th October . 

5 

Uth October 







19th October . 

5 

15th October . 







21st October . , 

0 

17th October . 







24th October , . 

7 

17 th October . 


. 





25th October . 

8 

30th December 

• 

* 





26th January 

27 
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What proportion of the eggs hatched ? Mr I r 

Out of 219 eggs, only 62 hatched. They were all nialos. Parthen- Mr! Husaiii, 
ogenesisis common in this species and always prod\ices males. 

To obtain the parasites more easily, at Pusa we tried to discover Mr. Misra. 
alternative hosts. We found a number on lac insects and diflferent 
caterpillars. What appears to be the same species is also parasitic 
on the Pink Bollworm, but the grub of the parasite is much affected 
by mites. Our observations here agree with Mr. Husain’s. I have 
seen the parasite at the mouth of the hole in the boll made by the cater- 
pillar ovipositing at the tunnel when it could not reach the caterpillar, 
so that when the caterpillar came out, the eggs stuck on to it, and hatched, 
and we reared adults from them. TJie proportion of parasitization is 
very low here. We have also raised a hyperparasite. 

Do you think the hatching of the eggs of the parasite is correlated Mr. Fletcher, 
with light or heat 1 What percentage of parasitized larvic occur in the 
field? 

Hatching is probably correlated with temperature. We arc now Mr. Husain, 
working out the parasitization percentage. 




41->K(ENIG’S PAPER ON SOUTH INDIAN TERMITES. 

(Plates LII-LV). 

By T. Bainbkigge Fletcher, R.N., F.L.S., F.E.S., F.Z.S., Imperial 
Entmwfhgist, 

Introduction. 

It is difficult to imagine what the writers of popular works on Natural 
History, until quite recently, would have found to say about the insects 
popularly called White Ants ” if they had not been able to draw upon 
the information furnished to them by Smeathman. “ Some account ol 
the Termites which are found in Africa and other hot climates,” written 
by H, Smeathman from his own observations in the neighbourhood of 
Sierra Leone in West Africa, was published in the Philosophical Transac- 
tion of the Royal Society of London in the year 1781, and for over a 
century formed practically the only known and tolerably complete 
account of the habits of the wonderful insects known as Termites or 
White Ants. Smeathman’s statements were copied and recopied by 
one author after another until it becomes a matter at once of amusement 
and monotony to compare the several authors’ accounts with their 
original inspiration. 

Many of Smeathman’s statements w^ere challenged as to their accuracy 
by his contemporaries and their successors during the next two genera- 
tions until T. Savage published in 1849 his “ Observations on the Species 
of Termitidge of West Africa described by Smeathman,” which thorouglily 
corroborated the observations made in the eighteenth century. 

Yet, although Sraeathman’s observations have been claimed as the 
very foundation of the study of Termites, it is a fact (hitherto usually 
overlooked) that he was not the first to publish a series of scientific 
observations on these insects. That honour had already been achieved 
by Dr. Johann Gerhard Koenig, who two years previously (in 1779) had 
published a paper entitled “ Naturgeschichte der sogenannten Weissen 
Ameisen ” [ Natural History of the so-called White Ants] in the fourth 
volume of the Beschaftigungen der Berlinischen Gesellschaft Naturfor- 
schender Freunde.” Let us hasten to add that Smeathman’s investiga- 
tions were carried out entirely independently of Koenig’s and that he 
tells us expressly that he had not been able to procure a copy of the 
latter’s paper and had seen nothing of it beyond a short abstract. 

- ( 312 ) 
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From the time of its publication, indeed, up to the -present day 
Koanig’s paper has remained practically unknown, and tliis has been due 
to the obscurity of the publication in which it appeared. It is probable 
that the Transactions of this Berlin Natural History Society appeared 
in the first place in a very limited edition and that tlie troublous times 
that succeeded on the Continent effectually reduced almost to vanishing 
point the small number of copies extant. Be this as it may, this Jcmnial 
appears to be extremely scarce nov-^adays, and I myself have not boon 
able to come across a single copy. So far as I am aware, no co])y exists 
in India and the only copy in England is the one contained in tlie Library 
of the Koyal Society of London. This copy has formed the origiiial from 
which I have made my translation and I am extremely indebted to 
Professor and Mrs. Maxwell Lefroy for making and sending me a manus- 
ciipt copy from this volume, and also to Professor J, ^>tanley 
Gardiner, F.R.S., for his kindness in obtaining a photographic co})y of 
the plate which illustrated Koenig’s paper ; this plate is reproduced here 
as plate LIL Koenig, of course, wrote in German, and his spelling and 
expressions arc often difficult to follow from a modern viewpoint. In 
the translation which I have given I have endeavoured to give his mean- 
ing freely rendered into modern English and, where phrases arc freely 
rendered or are at all doubtful in their meaning, I have usually added the 
original German in round brackets ( ). Words and phrases in 

square brackets [ ] are additions by myself in explanation of the text. 
I am much indebted to the Rev. J. Assmuth, S.J., for his kindness in 
reading over my manuscript and checking the translation. 

To the 'Entomological Public, no apology is needed for bringing to 
their notice Koenig’s valuable and interesting paper which has remained 
ia oblivion all too long. Nor do I think that any apology is required to 
readers in India who may not possess any special interest in Entomology. 
Termites, under the name of White Ants,” are known to every 
dweller in the East and all who have suffered from their ravages may 
well be interested to read this account of them written over one hundred 
and forty years ago and to find that the first reliable statement of 
their habits was based on observations made in Southern India. 

A short account of Kcenig’s life and work is added. So ffir as 1 am 
aware, no portrait of him is in existence ; if any reader of this is aware 
of one, I shall be glad to hear of it. 

Note on Dr. J. G. Kienig. 

Johann Gerhard Konig, commonly called John Gerard Kcenig by 
contemporary English writers, was born at Letnenen in Courland 
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(Denmark) on 29th November, 1728 * We know that he was a pupil 
of Linnaeus who commemorated his name by bestowing the generic 
name Kcenigia f on a curious little plant discovered by Koenig during 
the latter’s travels in Iceland in the year 1765. 

The exact year in which Koenig first arrived in India is not known 
with certainty but it was probably about 17674 We know at least 
that, in a letter written to Linneeus from Tranquebar on 26 July 1769, 
he refers to another letter written more than three months before, but 
this former letter is apparently not now extant. 

Kcenig apparently came to India, under the protection of the King 
of Denmark, as physician to the Danish settlement at Tranquebar.§ 
It seems probable, however, that he accepted this appointment mainly 
as giving him an opportunity of improving the, at that t^me, very scanty 
knowledge of the Natural History of India. Little is said in contem- 
porary accounts of his medical duties, but we know that he resided for 
several years at Tranquebar where he applied himself indefatigably to 
acquiring a knowledge of Indian Plants. It is more than probable that 
he also made considerable collections of insects and that it is to his 
energies that we owe the long list of insects described from Tranquebar 
during* the succeeding twenty years by Fabricius, with whom we know 
that Koenig was in communication. He seems, indeed, to have paid 
some attention to every branch of Natural History, as we read of his 
giving assistance in mineralogy to Dr. James Anderson, who in 1795 
wa^ Physician General at Fort St. George. It is, however, as a Botanist 
that Koenig is best known and all of his published writings deal 
with Botany, with the exception of his paper on Termites. Little 
is on record concerning Koenig^s life at Tranquebar but we can 
picture him performing the routine duties of Medical Ofi&cey in charge oi 
that small Danish Settlement and devoting every spare monmnt to 
the acquisition of specimens and knowledge of that Natural History 
which he loved so well Whenever his opportunities and finances 
afforded, he made occasional collecting expeditions from Tranquebar 
and thus visited the Dutch, French and British Settlements along tte 


* The place and date of birth arc given by Hagen (Bibliotheca Entom. I, 428). 

who was for ^ ItThe ^slme 

Mission [the Danish Mission at Tranquebar], a^d 

time a missionary of the same najne m holy orders at Tran^ebar- In a 
that I have consulted the accounts of these two indiyiduls ^ 

mingled. The Clergyman died in 1795, after 27 years residence lo In . 
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Coromandel Coast and in all of them entered into friendly relations 
with everyone whose tastes were similar to his own. Dr. Russell, who 
met him in later years and who writes feelingly of his uniformly friendly 
relations with Koenig, says of him at this period that, “ More covetous 
of fame than of fortune, he persevered in his pursuits with an enthusiasm 
that set bodily fatigue, spare meals, and a scorching climate at dehaucc ; 
while the simplicity of his manners, and his unassuming readiness to 
impart knowledge to others, conciliated, almost at first sight, the benevo- 
lence of those with whom he conversed and everywhere he 

acquired friends.” 

The slender salary of his appointment at Tranquebar proved, however, 
quite inadequate to bear the expenses of his travels, however frugally 
conducted, in search of novelties, and in about the year 1774 Koenig, by 
the influence of some of the many friends he had made during his 
wanderings, obtained an appointment as Naturalist to the Nawab of 
Arcot, in whose service he remained for several years, and during this 
period he made excursions amongst the hills near Vellore and Ambur, 
and to other localities which promised to yield novelties. Thus in 
April 1776, he made a short collecting expedition to the Nagori* Hills 
with Dr. George Campbell, a young medical man in the service of 
the East India Company and stationed at Madras, and who seems 
to have given proof of some talent as a botanist. His friendship 
with Koenig, accentuated perhaps By their companionship during 
this excursion, appears to have kindled his enthusiasm into a resolve 
to devote himself seriously to the study of Botany, for shortly after 
this he sent to England for a large consignment of books on this 
subject: but, says Russell, “they never reached him ; for, being 
wounded, and taken prisoner, in the unfortunate defeat of Colonel 
Baillie’s detachment, in September, 1780, he died a short time 
after, universally lamented.” 

During at least portions of the time during which he was in the service 
of the Nawab of Arcot, Koenig resided in Madras and his intercourse 
with the English employed there in the Company’s service seems to 
have gained him the friendship of all of them w^ho took any interest in 
Natural Science. Many indeed, were glad to receive instruction from a 
pupil of the celebrated Linnseus, and amongst these are mentioned 
especially Dr. James Anderson, afterwards Physician General at Fort 


* Dr. Russell (Preface to Volume I of " Coromandel Plants )^y8 _ ® 

Hills, in April 17^.” The date is an obvious lapsus calamt for ^ ^ 
he had givL 1768 aa the probable year of Kmnig s 

Hills are evidently the same aa the PaUiacatti MounUins referred to by Koenig (see page 
31). Pulikat ia on the coast a few milos North oi Madras. 
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St. George, and Dr. Roxburgh, afterwards Inspector of the Botanical 
Gardens at Calcutta, who was then living at Samalkota. 

It was probably during his residence in Madras that Koenig had 
outlined a scheme for the investigation of the natural resources, not 
only of India, but of South-Eastern Asia, but this he was quite unable 
to carry out with his own slender resources, added to which his salary 
from the Nawab of Arcot was not paid regularly. Moved by these 
considerations, in 1778 he represented the facts of the case to the Board 
of the East India Company, which was pleased to grant him a monthly 
allowance “ in order to enable him the better to prosecute his researches.” 
“ With this aid, he proceeded in the month of August 1778 to the Straits 
of Malacca and Siam ; from whence he returned towards the end of 
1779. From his report to the Board of Madras, it appears, that he had 
the good fortune to meet with several new subjects in Natural History, 
and to make some discoveries in Botany and Mineralogy, which he flat- 
tered himself might prove acceptable to the Public ; particularly in 

respect to the article of tin ore He intimated also his intention 

of sending to St. Ilel-ena, by the ships then on departure, the seeds of 
Buch esculent and other plants, and of such trees or shrubs as he had 
then got ready, and might probably be of use in that island'’ (Russell). 

After his return from Siam he appears to have entered into a more 
formal Agreement under which he was to devote his whole time to the 
service of the East India Company, whose Board in Madras was pleased 
in 1780 to make an addition to his salary, which met with the approval 
of the Court of Directors in England. 

In the same year (1780) he made a short excursion to Trincomali, 
in Ceylon, and early in 1781 a second excursion to Colombo. He must, 
however, have been in Ceylon before, as an earlier visit is noted in his 
paper on Termites published in 1779, and it was during this earlier visit 
that he met with Eutermes monoceros. As he notes (page 331) that 
this was subsequent to his trip to the Nagori Hills, which took place in 
April 1776, he must have visited Ceylon between this date and 1779. 

The beginning of June 1782 witnessed the arrival in India of Di. 
Patrick Russell, whose name survives to the present day throughout 
India in both the Scientific and English names of Bussell’s Viper, at 
once one of the best-known and most deadly of Indian Snakes. Koemg 
and Russell met at Tranquebar, immediately after the latter s arrival, 
and at once formed a friendship and commenced a correspondence which 
lasted until Koenig’s death three years later. With his accustome 
liberality Koenig not only gave Russell a copy of his own list of the Plants 
of the Coast of Coromandel but also a number of specimens, as an induce* 
ment to tbe latter to interest himself in Indian Botany. 
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Du rin g tliB next two years we have no direct knowledge of Koenig's 
movements or doings but it may be gathered beUveeu the linos of Dr. 
Russell’s remarks that his health was beginning to show signs of becom- 
ing undermined by his strenuous labours in the Tropics during a 
period of upwards of twenty years. Dr. Russell tells us at least that he 
had hinted more than once that Kcenig ought to prepare his manus- 
cripts and specimens, so that, in case of his death, they might be 
published, if possible by Sir Joseph Banks or at least under his auspices. 

For some time Kcenig had been under a promise to pay a visit to liis 
old friend Claud Russell, then Chief of the Company’s Factory at Vi/.aga- 
patam, and with whom his brother Dr. Patrick Russell w as then living, 
and in 1784 he fulfilled this promise and stayed for a slioi t time at Vizaga- 
patam on his way to Calcutta. During this halt lie examined and 
arranged a collection of plants made by Dr. Russell, wlio again im- 
pressed upon him the necessity of arranging liis manuscripts, which lie 
promised to do. But the eagerness wdth which he sought novelties dur- 
ing the journey and the claims of his WTirk in Calcutta prevented tliis 
being done and, on his return to Yizagapatam in April 1785, he had not 
carried his good resolutions into effect “ though the declining state of his 
health at that time rendered it more than ever expedient to prepare for 
an event which he himself appeared to consider at no great distance.” 

For tvro or three weeks he stayed witli the Russclls at Vizaga['atani 
and during this period he seemed to recover his health to a great extent, 
and in May proceeded to Jagannathpur where he proposed to make an 
immediate commencement of the task of putting Lis manuscript s in 
order. But towards the end of the month he suffered a relapse of his 
former complaint (dysentery) under which he gradually sank until he 
expired on the 26th of June 1785 in spite of the skill and friendly atten- 
tions of Dr. Roxburgh, who' was then living close by at Samalkota. On 
6th June he had made his will by w’^hich he bequeathed all his papers to 
Sir Joseph Banks and a few days before his death he had seen all such 
papers as were then with him sealed up in the presence of Dr. Roxbuigh, 
by whom they were afterwards despatched safely to Sir Jose])h Banks , 
but others of his manuscripts, particularly these left at Traiiqucbar 
(including the Journal of his visits to Ceylon), were unfortunately not 
recovered, although Dr. Russell and Dr. Roxburgh did all in their pow cr 

to obtain possession of them. . . 

For many years Koenig had maintained a correspondence witi 
Linnaeus and other European Botanists eminent at that time, an 
of his communications to them regarding Indian Botany were pu is 
in the Transactions of the Societies of Copenhagen and Berlin, or me u c( 
in the works of Retzius and other authors. Although it is cer am 
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that he forwarded to Europe most, if not all, of the numerous insects 
described by Fabricius from Southern India, we know nothing of his 
direct interest in entomology beyond the present paper on Termites. 
Considering that absolutely nothing was known of the economy and 
habits of these insects before that time, his observations seem remark- 
ably accurate and serve to show that Koenig set an extremely high 
standard for his time as the first entomological observer who accom- 
plished any scientific work in India. His paper seems well worthy of 
being rescued from the obscurity in which it has remained for over one 
hundred and forty years. 

Translation of Kcenig's paper on termites. 

In the first volume of the Proceedings of the Berlin Naturalists’ 
Association on pages 177 et seq there is an excellent essay by Professor 
J. C. Fabricius concerning the designation of the castes of White Ants, 

As I am now staying in a place where these animals aetually have 
their home, both from that circumstance and through the persuasion 
of some friends in Madras, I have been induced to undertake some close 
observations, which I have the honour herewith to lay before the hon’ble 
Natural History Society of Berlin. 

In order to be placed in the position to be best able to learn about 
these animals I picked out a place where they could not he obstructed 
in their work either by force or by want or by other circumstances 
and where their nests were to be met with in large numbers. 

I found such a spot East-South-East from Tanjore Tanschaur ”) 
where, at a distance of approximately half a German mile [t.e., about 
2 1 English miles-T. B. F.], there is a high-lying level plain and almost 
limitless surrounding country of which the soil is formed of a deep-red 
clay which is mixed with a small quantity of coarse sand and, in various 
places, with some small fragments of Tufa Tophus 

The scanty Flora there consisted fox the most part of only : Arisiida 
arundinacea ; Saccharum spicaium ; Fharmceum Mollugo and Ceronna ; 
Hedysarum nummulariai pulchellum, diphyllum, hamaittm, hiarticulaivrn ; 
Spermacoce hispiduj Viola fruticosa and a new species of Hegilops. 

Here and there grew a little Eiccia where water had stood after the 
rains. On the whole plain there were otherwise no shrubs to be seen on 
the right hand, hut to the left at some distance there were the gardens 
of a Moorish hermit and some other desolate places. 

In this locality many hundreds of nests of these animals are scattered 
over the whole plain. 

The area of ground which each nest covers is rarely more than three 
paces in diameter ; most are smaller, and their greatest depth below the 
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soil is three feet. In flat and elevated ground, the chimneys, which tlicy 
are wont to erect, are at the most two feet high ; but it is diflerout if 
the ants build amongst bushes, on old stumps, or on the bunds 
(“ Reinen ”) of the wet rice-fields ; as then their mounds rear up like 
old ruins to a man’s height above ground-level. The numlier of tliese 
chimneys, which have more than one opening, is not so accurately 
defined ; however, there is rarely more than one principal cliinmoy which 
is built up like a pillar ; the others are only low ones. 

The principal entrances which lead through these chimneys into the 
earth to the separately constructed chambers of the nest (“ abgothciltcn 
Wohnungen ”) occur in various numbers and are quite irregular. At 
first they go vertically downwards, but divide as soon as they rcacli 
below ground-level into numerous small passages, and they are mostly 
round. In addition to these, the nests have no^v and then cavities 
which are at a lower level, and sometimes even quite small ones at some 
depth in the ground. 

Each single nest is divided up into many chambers separated from 
one another ; but these are placed so irregularly that nothing definite 
can be said regarding their divisions. They are found approximately 
in three rows one below the other and the uppermost lies barely a foot 
below the ground. 

Each single chamber forms a conical vault which is quite fiat at the 
bottom and is rounded 'well-nigh spherically at the top. Their inner- 
surface is everywhere quite smooth and even and they are separated 
from each other by strong partition walls consisting of soil (“durcli 
Starke Zwischenraume von Erde getrennt.”). The entrance to each 
chamber is found at one side, near the floor, and I have never found 
more than one ; these lead, as stated above, from the divided main- 
galleries. 

Very rarely I have found that the upper chamber had a gallery 
through its floor leading to the lower chamber. 

The height of a single one of the finished chambers is not above two- 
thirds of a foot, and in diameter it is somewhat more than half the height. 

The' semiglobular shape of its arch appears to be characteristic of 
it ; for this is invariably found in all newly commenced and small cham- 
bers. 

Their dwellings [i.e., the fungus-combs] have, as stated, the shape 
of the vault [in which they are placed] except that they are separated 
everywhere from the inside wall by a small interval ; also on the bottom 
there is not to be found the sliglitest trace that they arc made firm 
somehow or other by an adhesive substance or by any other means. 
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soil is three feet. In flat and elevated ground, the chiinueyf^, which tlicy 
are wont to erect, are at the most two feet high ; but it is different if 
the ants build amongst bushes, on old stumps, or on the bunds 
(“ Reinen ”) of the wet rice^fields ; as then their mounds rear up like 
old ruins to a man’s height above ground-level. The number of tliese 
chimneys, which have more than one opening, is not so accurately 
defined ; however, there is rarely more than one principal cliimney winch 
is built up like a pillar ; the others are only low’ ones. 

The principal entrances which lead through these chimneys intotlie 
earth to the separately constructed chambers of the nest (“ abgcthciJten 
Wohnungen ”) occur in various numbers and are quite irregular. At 
first they go vertically downwards, but divide as soon as they reach 
below ground-level into numerous small passages, and they arc mostly 
round. In addition to these, the nests have now and then cavities 
which are at a lower level, and sometimes even quite small ones at some 
depth in the ground. 

Each single nest is divided up into many chambers se])arated fiom 
one another ; but these are placed so irregularly that nothing definite 
can be said regarding their divisions. They are found approximately 
in three rows one below the other and the uppermost lies barely a foot 
below the ground. 

Each single chamber forms a conical vault which is quite flat at the 
bottom and is rounded well-nigh spherically at the top. Their inner- 
surface is everywhere quite smooth and even and they are separated 
from each other by strong partition walls consisting of soil (“ durch 
Starke Zwischenraume von Erde getrennt.”). The entrance to each 
chamber is found at one side, near the floor, and I have never found 
more than one ; these lead, as stated above, from the divided main- 
galleries. 

Very rarely I have found that the upper chamber had a gallery 
through its floor leading to the low’er chamber. 

The height of a single one of the finished chambers is not above tw o* 
thirds of a foot, and in diameter it is somewhat more than half the height. 

Tbo semiglobular shape of its arch appears to be characteristic of 
it ; for this is invariably found in all newly commenced and small cham- 
bers. 

Their dwellings the fungus-combs] have, as stated, the shape 
of the vault [in which they are placed] except that they are separated 
everywhere from the inside wall by a small interval ; also on the bottom 
there is not to be found the slightest trace that they arc made firm 
somehow or other by an adhesive substance or by any other means. 
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They consist of innumerable intercommunicating passages, which 
are their cells, whereto most entrances enter from below, a few from 
above and fewest vertically. The shape of the holes of the entrances 
is usually round. The galleries broaden inwardly, in many places, 
yet the openings from one gallery into another invariably keep their 
nearly round shape. The walls of these cells are tuberculated 
(“ knotigt ”) on their outer and inner surfaces, like a shagreen-skin, 
and this is most distinctly noticeable on the edges near the openings and 
entrances. Through a magnifying-glass they appear fibrous and woolly. 
The thickness of these walls, if they are still recent, amounts to one- 
and-a-half and in most places barely one-third of a line. The inner 
part of these walls is composed of quite delicate filaments and small 
particles of clay fixed together by these animals by means of a cement 
contained in them, as is very plainly to be seen on fracture. 

The colour of these nests depends for the most part on the quality 
of the soil in which they occur ; at Tanjore they were reddish, at Tran- 
quebar I have seen them black. The greater age of a nest has also the 
efiect of darkening its colour. 

In the rainy season, when I took the cellular dwellings [fungus- 
combs] out of the ground, they were very fragile. A couple of hours 
afterwards they were harder, and on the second day, when I placed 
them in water, they floated so that a third of these dwellings remained 
above the surface of the water for more than twelve hours. 

In water these cells [combs] do not melt but colour it a little brown 
and give it a somewhat bitter taste which contracts one’s mouth. 

When placed in a charcoal-fire, this substance burns with a strong 
smoke which seems to me to he of vegetable origin. It becomes red-hot 
without disintegrating, keeping the heat for a long time, and some speci- 
mens on touching them have given a kind of ringing noise, especially if 
overturned or dropped on the ground. 

The queen-cell is always in the centre of the nest and always between 
the topmost and lowest stories of the cells. 

It is a quite flat, horizontal vaulted chamber scarcely an inch high ; 
and its breadth is adjusted according to the length of the queen who 
inhabits it by herself. Rarely is she as long as one’s finger. The walls 
and the floor are quite smooth and nothing more worth mentioning is 
to be found therein. The entrance to this cell, separated from all the 
others by thick walls of earth, is to be found at the side. 

The neatness which I have observed in all these cells is the sternest 
that can be and I have been unable to discover anything uncleanly 
anywhere in them. 
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Just as little have I come across any provision for their mainte- 
nance; and that I never discovered any thing of this sort was, I con- 
cluded, probably for this reason, because the holes on tlie upper surface 
of the nest were closed up by the [washing action of the] rain and 
because they are smaller and narrower throughout than they are wont 
to be in summer. 

Before I come to the description of tlie animals, 1 must mention a 
small plant which grows tolerably abundantly and invariably inside 
the walls of the combs (“ Zellen ”). According to Sir C. von Liniie 
it will be a Mucor and is situated on a stalk bearing rounded com])Osile 
snow-white bodies. It is very small and has quite a slioit stalk on 
which, as its fruit-part, the small head is to be found and this latter is 
composed of very minute globules and is of a sncov- white colour. 
Here and there also, as if strewn, on the aforesaid walls iIk ro occur small, 
bent, white filaments which terminate sometimes in a simdl head, and 
sometimes are club-shaped . 

May not a wise Providence have ordained these minute ])lants to 
grow here, perhaps for the immediate nourishment of tlie newly-liateiu'd 
animals, whilst otherwise no nourishment is present in the nest nor can 
any foraging be done ? This I only suppose ; I have not observed it, 
because these young animals are all at once very feeble so soon as they 
come out of the ground into the open air and into dayliglit. 

The inhabitants of these nests are firstly the males [workers T. B. P.j. 
Their head is for the most part oval, robust, flat, unequally beset with 
hairs ; the neck is a little more elevated and rounded with [an antcrioiiy] 
projecting margin. The mouth is covered by a shield-shaped, rounded, 
superiorly convex, smooth fleshy membrane, which is shaip at tlie edge . 
and this is the upper lip. Over the root of this lip is a broad, beait- 
shaped, smooth, shining elevation which occupies the space btducen 
both antennse (“ Fuehlhocrnern ”). 

The antennse are composed of rounded joints, which arc beset with 
outstanding hairs particularly at those places where they arc joined to 
one another ; they are also longer and darker than the head. There 
are no eyes but only a very small dark spot near the root of the antenna:-, 

on the inner side. ^ i • i i 

At the angles of the mouth, on each side, is found a labial palp 
(“ Fressspitze ’’) which is bent crooked against the mouth. It la com- 
posed of four joints of which the outermost is lancet-shaped, flattened, 
bordered with short hairs along the edge and longest longer than 
any of the other three joints] ; whereas the other three joints are roun 
ed and the two innermost are quite short, Their whole lengt reac ics 
up to beyond the mouth, 
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The upper pair of mandibles (‘‘ Fresszangen ”) is attached to the 
head behind the angle of the upper iip. Bach mandible is thread-like, 
flattened, curved, inbent, horny, on the outer side thick, and rounded, 
on the inner side sharp-edged and furnished with several little teeth, 
mostly towards the base. Its upper side is level, shining black-brown, 
and not longer than the upper-lip. 

The lower pair, whose roots go deeper into the head, are curvedly 
bent, thread-shaped, flat, thinner than the upper ones ; on the inner side, 
before the tip, they have rather large teeth. The constituent parts, 
smoothness, colour length, are as in the upper ones. On either side of 
the mouth this lower pair of mandiles is covered with two mobile lips 
separated one above the other and these grow upon the roots of the 
mandibles. They are linear, flat, obliquely rounded at the end. The 
exterior margin is thick and rounded ; the inner is made up of a thin 
membrane that is overgrown with fine hairs especially towards its tip, 
which [hairs] between each other are of almost equal length and as long 
as the mandibles (“ welche unter sich fast von gleicher Iflenge, und so 
lang wie die Fresszangen sind 

The lower lip is flat and split into six threads, which ate somewhat 
pointed at the tip and of equal length. Both the outermost pairs are 
more rounded and bent towards the two inner, that are quite straight. 
The root of this lower lip only is short, level and of paler colour, beset 
with fewer hairs than where it is split. 

The tongue is large, round, club-shaped, blunt at the tip, with a 
rust-coloured edge all round, and provided with a transverse line over 
the middle. Moreover, it is smooth and contains much mucus. 

The thorax is rounded, composed of three sharply- defined annular, 
small segments, below which the legs are attached. It is much narrower 
than the head. 

The abdomen Bauch ”) is oval, elongated and almost double the 
size of the forepart of the body. It has usually eight stumpy annular 
segments, sometimes more, and is strewn with upstanding hairs, especi- 
ally on the sides where they seem to be longer. 

There is nothing remarkable about the six legs ; they are as long 
as the whole body. 

The colour of the head is yellow, like amber, the remaining part of 
the body is whitish. 

Next we remark the female, or the so-called queen. Her head, 
lips, antennee, jaws, tongue and other parts are of like nature as in the 
male ; only they are many times larger. Beside this, above the antennae 
there are large, projecting, rounded, black eyes and ocelli. 
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The ocelli are situated on the inner side of each eye, transversely 
towards the forehead, and are longitudinal, enclosed, projecting, yel 
lower, shining dots. 

The prothora:^ is usually flat, edged and somewhat serrated, over- 
grown with hairs, the mesothorax and metathorax are smaller and more 
blunted at both ends. They are, properly speaking, only sii])ports of 
the wings. On each side of these segments anteriorly project a little the 
blunt ends to which were attached aforetime the wings whose routs 
stand out as triangular, mobile stumps. 

The legs are formed as in the male but likewise larger. 

The abdomen is barely the length and thickness of a huger and is 
contracted both above and beneath at seven almost equidistant places 
where an equal number of transverse marks are visible. These are 
linear, narrow, smooth, shining, of a yellow^ colour, and each extend.s 
over scarcely a quarter of the width of the abdomen. 

The transverse marks beneath the abdomen are fainter. Between 
these transverse marks the skin is quite smooth, all the remainder of the 
skin is tuberculated, like fine shagreen, and milk-white in perfect speci- 
mens. 

On each side of the abdomen are seven air-boles which have a like 
number of transverse openings. Each of these openings is longitudinal, 
bordered by a margin ; the hindermost are more rounded and smaller. 

The anus is rather pointed and enclosed above and below by a pair 
of yellow transverse marks like scales such as have been mentioned 
before. 

I have only engaged a little in anatomical researches on these animals. 
By means of a cruciform section I found that the tubular intestines 
occupy a small space below in the abdomen throughout its whole length, 
and the remaining area was filled by two cylinders which were as thick 
as a goose-quill and as long as the whole abdomen. Each of these cylin- 
ders was only attached to the general skin by a few filaments, but they 
had no connection with one another. 

They are composed of numerous minute eggs, which are fastened 
to their particular ovaries which only consist of filaments and they arc 
joined on very closely to one another. In the midst of them a strong 
tube extends lengthwise which is filled with something marrow-like of a 
darker colour than the rest. Can this be the nourishment for the eggs, 
or the seed for the fertilization of the eggs, or both together ? 

Thirdly, are to be noted the young queens [evidently males which 
have shed their wings. .T. B. F.] which have recently lost their wings 
and have the expectancy of being future queens. They are distm 
guished froin the true queens by their abdomen being but slight y awo en 
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and by the transverse dorsal-plates (“ Querstreifen whicli are still 
contiguous and of a brown colour. At this time of year I found in each 
nest usually one, sometimes two, very rarely three, individuals of this 
modified form. Still at other times of the year, before they obtain 
wings, thein number must be very large, since so many of them fly out. 
I only know them as individuals which have flown from their nest 
which have dropped their wings — T, B. F.], and at that time their four 
wings are club-shaped, on the outer side with a strong margin, rounded 
at the tip, veined, finely membranous, brown, of almost equal lengths, 
longer and many times broader than the whole body, which [wings] 
however, break of! very easily near their base. 

Fourthly, the soldiers (“Spadones”)* remain to be noticed.’ In 
these the head is more flattened, narrower and more hairy than in the 
male [worker] ; hence the neck is not so rounded off as in other cases, 
as is indicated by Sir C. von Linne’s description of the head. They have 
only the upper pair of mandibles which are much longer and project much 
more beyond the mouth and are often crossed. Each of them is straight, 
slender, pointed inwardly ; towards the tip it has a strong tooth, is nar- 
row, horny, curved, bent inwards and also upwards, smooth, black, 
yellow near the base. In the lower lip the parts are all much shorter ; 
but their [i.e., of the divisions of the lower lip] base is larger and stretches 
further back towards the neck and is as if composed of three parts. They 
have, however, all the parts of the head as described for the male, only 
they are smaller ; the abdomen is longer and more slender. 

Young animals were abundant at this time. Those most developed 
are snow-white ; the younger ones at the same time somewhat trans- 
parent. On the abdomen erect hairs are plainly visible. Because of 
their uniform white colour I could make no discovery about the eyes. 
They lived in the innermost combs of all the chambers. 

The eggs are usually cylindrical, rounded at both ends, small, 
smooth, shining, milk-white, somewhat transparent withal, on one side 
rather more opaque. They were slightly fastened together one upon 
another, without order, on the walls in the interior of the combs ; 
some of the large combs were filled full of them ; their number was very 
large at this time of the year. By which of these animals they have 
been brought there [ie., into the combs] and how, I have not been 
able to observe. 

The thorax is split up into three segments, whereof the midmost is 
adjoining the neck, whose end has an incision ; both the other segments 
are divided above by a grove and small points project at the sides. 


* Castrated animals i.e., neuters. 
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I also found, amongst these eggs, other much smaller bodies, com- 
pressed spherical, somewhat indented on one side by a small* hole 
smooth shining, and sometimes black, in quite small numbers, hi 
some few nests I did not find them at all. Whether they belom^ to 
these or other animals, and whether they are also eggs, remains \w to 
now quite unknown to me. 

The people of Malabar call White Ants as a whole “ Karreian ” 
and their queen “ Karrieian Tain,” and the winged ones ‘‘ Isel.” 

Eemarh, 

The time at which I have made the above-mentioned researches 
regarding these animals has not been the best for all purposes ; yet 
it was not destitute of all benefit which amongst other thim^s consisted 
firstly in this fact, that the clayey soil, softened by the rainy season at 
that time, was much easier to open up and therefore I liavc boon able 
to remove all their combs C Wohnungen ”) unbroken, which in tlie dry 
months would have been far more difficult. Secondly, their nests were 
not so overcrow^ded with animals, so that I could investigate everything 
much better without being hindered by these animals; wherefrom it 
follows thirdly, that now that I know so much about them, I can con- 
tinue my researches more correctly hereafter at other times of the year, 
I hope in the future to be able to communicate the results of my inyesti- 
gations to the Natural History Society, so far as they go. 

Most of the accounts of the great damage, which these animals are 
wont to cause here, are rather exaggerated, like many other stories from 
India of which the strangeness has originated rather in the incorrect 
notions of their authors than from actual fact. 

The golden-yellow spot on the forehead of the males, which Professor 
Fabricius has observed, is not to be found in my specimens, and neither 
(“ eben so wenig ”) are mine without a tongue which appears to be so 
necessary an instrument for their work, wherefore I conclude that 
the former [i.e., Fabricius’] is another species. 

But certainly I have found at various times certain lice very firmly 
affixed to their heads and these were convex like the genus Coccinelh, 
hut very small, and at the same time smooth, shining and yellow ; as 
soon as I pressed them hard with a needle, they stuck out their head 
and feet and made off. 

The number of males [workers] \Yas at this time only quite small, also 
even in the queen-cell I found more soldiers. According to my observa- 
tions I take them to be blind, at least they appeared to be so at the 
time, when I made my investigations ; and one can scarcely believe 

y 
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that this sense-organ should be so bidden in them that more could not be 
found out about it in fully-developed individuals. For the rest I ackno^-^ 
ledge that of the changes consequent upon their age up to their death 
too little is still known to me. 

There is invariably only one queen in each colony {“ Wohnung “) 
rarely are there two in one nest, and these live in different stories ; very 
rarely are three found. This number applies also to the young queens 
[true males — T. B. F.], that have only small accessory cells (“ Nebenloe- 
cher to live in. Such a queen into which the soldiers have bitten 
quite firmly, I have preserved in spirit. 

The attendants upon the queens, as stated above, are mostly soldiers, 
so far as numbers are concerned. I do not know their exact functions. 
But it happened to me in the case of several nests that when I 
removed the queen from her cell, these soldiers have clung onto her and 
onto my hand and have bitten so far into the skin that they perforce 
remained sticking therein. When the queen is removed from her cell 
she is very soft and flabby, and lets at once a thin sticky moisture 
flow from her. As soon as she is placed in spirits of wine, her body be- 
comes harder and her colour much whiter especially if she is still young. 

Through the effects of age their skin becomes harder, and I have 
found some full of small abscesses and holes in their dorsal skin which 
is quite blackish. 

In such nests where I found individuals like this I w^as also certain 
that I was bound to find young queens [males or kings] so long as these 
[old queens] still lived in them. 

I have also often found empty nests in w^hich not a single one of these 
insects was to be found and I believe that in these the queen must have 
perished and that no young ones had returned from their flight or re- 
mained at home, in consequence whereof the others had either deserted 
the nest or had died out also. 

1 know of no special enemies of the queen that might endeavour 
to disturb her in her cell or to kill her. The entrance into her cell 
is only as broad as a straw-stalk and passes through a strong Tvall of 
earth, so that neither can any moderately large animal get at her easily 
nor can she come out. I have found some few house- crickets in the earth 
near the cells ; but it was not possible for these to enter the small holes 
of the ordinary chambers (“ Zellen and consequently still less into 
that of the queen. The fi^wii-classes (“ Arbeitsleute ”) of this place, 
it is said, as soon as they come across a queen by chance through the 
breaking down of old buildings constructed of earth or in other places 
whilst digging, at once swallow her alive ; with the idea that it streng- 
thens their spinal im Rucken ”) nerves and gives great vigour. I have 
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uot seen this myself ; but I believe it to l)e true since 1 liave liocn able 
50 rarely to obtain them [i.c., specimens of queens] near Tranqiieliar 
I have already said something concerning the greatest number of 
young females in each nest. Now I vnll bring forivard mv proofs [that 
they are indeed young females-rcally males], Fiisijy. the larue oi-es 
which all these have which have swarmed. Seeondiv tl..> ^n ,, ;',i i ' n' 
of the thorax. Thirdly, the two accessory plates which arc the supports 
of the wings. All these they have in common with the queens : l,ut 
in the males [w'orkerg] and soldiers these parts are altogether lackiim 
or are quite differently shaped. That the [young] queens [/ males'] 
themselves have been ivinged is proved by the stumps still romaining on 
the wing supports. Notwdthstanding there are still other character- 
istics, I think that these will be quite sufficient. 

They fly out like other ants. The time of their swarmini^ out is 
various. Most usually and abundantly they swarm sliortly before tlic 
monsoon rains. In somewhat smaller numbers before the Lidlc 
l\Ionsoon, that is, in April or May, after the first few showers. I haye 
also found them flying out in other months in June and July after a few 
showers, but only in quite small numbers. 

The evening, when it has become quite dark, is tlie proper timr^ fur 
them to leave their nests, and at times they occasion the Europeans som<“ 
inconvenience through flying into their faces and into lighted lanqis. 
But hardly does the sun shine on them in the monuDg, than they break 
off their wings ; whereupon various birds and a few kinds of lizards and 
frogs on a day of this kind enjoy an excellent banquet wliich stand 
them so much the more in good stead, becau.se some of them have to 


undergo a strict fast on account of the rainy season which follow.s sliortly 
afterwards. This, then, is a great benefit for these animals giyen to 
them by the wisest foresight of our beneficent creator in order 1liat ilioy 
may better endure the, to them, calamitous times which follow. 

I think that I have clearly shown above tliat thc.so ijidividmds 
which fly out, are only females ; but wlm flier tliey liave ix'cn projxaly 
fertilized before their flight so that they are in a position to start m*w 
nests for themselves by their owm effort or wliotlicr they go in quest of 
males, wandering short distances from their former ncsis and atlract 
them [i.e., males] to themselves with such an intention [i.e., oJ stnrtiiig a 
new nest in solcher Absicht zu sich leitten '*); this 1 cannot toll for 
certain. Yet I am inclined the more to the former opinion, because 
their abdomen is already rather distended, and because the latter theory 
would also involve more difficulties. 

The number of flying White Ants of this kind is usually laige : so that 
from one nest if they have been driven out and caught in pots by people 
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who occupy themselves with this matter, almost a bushel-full can be 
collected. But this number is not alivays so large ; for the locality, the 
time and the age of a nest makes some difference thereto. 

Though it clearly appears from the foregoing that Providence has 
ordered the flight of the White Ants for the advantage of some animals ; 
yet man even envies them this godsend, for he has found means to fore- 
stall them [i.e.j the other animals] to provide himself likewise with a 
kind of food composed of these fugitives before they fall a prey to these 
animals and even before the proper time of their flight has amved. 

With this object * the inhabitants of these parts, towards the end 
of the month of August or in September, erect over their nests little huts 
of basket-work which are closed above with a round arch of such a size 
that it extends over the breadth and height of a nest. These they 
cover quite thickly with clay, ; at the base they make a round opening 
which principally [as the main point] has a position coinciding with 
that of the principal entrance into the nest, so that they can apply and 
fasten a large jar about as big as a bucket, with a mouth a hands 
breadth across, which covers the hole in the hut. Then they let the hut 


* The procedure, as carried on in the Coimbatore District at the present day, is veiy 
similftT hut differs in details. At Coimbatore the emei^ence of the willed Termites is 
said to occur as a rule after the firet rainfall in the Tamil month of Avdi^ correspond- 
ing to July. 

At this time of year the professional Termite-catcher (known as a Valayan in these 
parts) selects a suitable mound, slices off the top level with the ground and poura 
water over it. A framework in the shape of a small domed hut is then built 
over the mound and composed of twigs and small branches of the Babvl {Acacia arahica] 
or sopie other tree, and this framework is then covered thickly with leafy twigs, preferably 
of the Persian Nim Tree {Melia Azadirachta\ though why this is preferred to others is 
not stated ; it is used probably because the Persian Nira is a common tree hereabouts. 
A small opening of a size sufficient to admit the Valayan^s hand, is left in the framework 
(Plate LV, fig. 1), though this also is ultimately closed up with leaves. Close to 
this opening and about the centre of the moutrd is excavated a pit about a foot 
deep and twelve inches in diameter and the mouth of this pit is narrowed placing 
leaves of Calotropis gigantea (Tamil Yerukam) around it. (Plate LV, fig. 4). The 
inside of the pit is smoothly plastered with mud and it is then about half filled with water. 
Or sometimes an earthenware pot is buried in the pit and this is half filled with water. 
Everything being now in readiness, the Valayan takes a small quantity of a powder 
made of equal proportions of the roots of Tephrosia spinosa, Pers. (Tamil Mdkolrngi} 
and the seeds of Brythrina indica (Tamil Mulmurungai)^ baked and powdered together, 
and blows this powder into one of the main galleries exposed by slicing off the top of the 
nest. Thm powder is said to cause the Termites some inconvenience and to hasten their 
emergence. Having blown the powder in, the Vdayan lights a small lamp and places it 
by the side of the pit, and then closes up the hut with leaves. The winged Termites 
fly out and fall into the water contained in the cavity, in which they are collected. 

A reasonably good catch is said to yield as much as two Madras measures (of abo^ 
3 lbs. weight each) from a single teimitarium. After collection the Termites are dried 
in the sun, when their wings become detached j in this state they are sold in the local 
bazaars at a price of about four annas for a Madras measure, but they are otUy available 
in the bazaars at this particular season of the year. They are eat^ raw mixed with 
parched (“ popped ”) pe^dy. Only the lower castes eat this food ; one eighth of a Madras 
measure being as much as is usually eaten at one time ; more than this quantity induces 
dysentery. I have, however, been unable to hear of any case of death caused by over- 
indulgence in this food, which is said to be botk delicate and nourishing. T. B, P. 




Fig. 1.— Termitarium arranged For capture of winged termites, 
Coimbatore, showing completed structure built over the nest. 



Fig, 2.— Outer layer of leafy twigs removed to show construction and 
internal pit for capture of termites. 

CAPTURE OF WINGED ADULT TERMITES FROM THE NEST IN 
SOUTH INDIA. 

(Photographs by T. Bainbrigge Fletcher). 







Fig. 3.— Another view of figure 2. 



Fig. 4.— Nearer view of pit shown in figure 2 ; the entrance of the pH 
is encircled with Calotropis leaves. 

CAPTURE OF WINGED ADULT TERMITES FROM THE NEST IN 
SOUTH INDIA. 

(Photographs by T. Bainbriggs Fleiclier). 
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dry, so that the clay becomes fairly hard. When they have now decided 
upon the time that seems best they place in the attaching jar some 
leaves of aromatic plants, amongst which deserve to be noted parti- 
cularly the leaves of Bergera, which in Tamil is called “ 

Iki ” and is held in greater esteem by the natives of these parts than 
in Europe the leaves of the laurel. Some also take a little of the so- 
called cocus, or else Palmyra juice, which they pour therein. Then 
they fasten the jar to the opening of the hut so that absolutely none of 
these insects can fly out at the sides but all must fly into the jar. They 
wet the earth around the hut with water and then in the evening tlicy 
make a fire round about the hut. Others will only do this on one side 
and think that the light of the fire communicates itself to them, wbcrc- 
upon they come flying out. Others again make on the side oposite the 
abovementioned opening a hole which also leads into the principal 
gallery of the nest, through which they, from a weak fire lighted before 
the hole, blow the smoke into the nest, and thus attract the winged ones 
of this community or forcibly compel them to premature flight. As soon 
as the draught [of the smoke] commences, they are also ready for it [i.c., 
flight], and in quite a short time the jar is filled wdth these insects which 
the duly-appointed people then take away, and another jar, ready pre- 
pared like the first one, is quickly applied. This they continue to do 
until no more come flying out. So it happens that from large nests they 
obtain three or four such jarsfull. But those who attend to the jar 
must he careful not to get in the jar, instead of the flying White Ants, 
a Coluber naja^ or in Portuguese Cobra de Capello,” wAicli is said to 
be very enraged under such conditions because it finds itself in peril. 
They then proceed to kill (“ suchen zu toedten ’’) those of the captured 
White Ants that are not yet suflocated ; then they spread them out on 
mats and dry them in the sun and clean them of their wings. Some of 
them they roast forthwith and eat them at once without further pre- 
paration. I noticed that during the roasting they gave out some 
greasiness. Others are eaten together with roasted rice. But the 
greater portion of them are ground up and mixed with flour of various 
edible kinds of grasses found in this country, such as Holcus s])icaius or 
Paspalum scrobiculatumy Gynosurus coracon, Cyuosurus auraius and 
many others. From this paste are baked cakes which in some loca- 
lities, in places where these Ants occur commonly, are sold in the 
bazaars. But only the lower castes of the Malabaris eat this food out 
of wantonness aus Uehermuth ”) ; hut sometimes as a sovereign 
remedy (“ Heilmittel”) in some sorts of wasting sicknesses. The poor 
^re those who make most use of these means of nourishment on account 
of the moderate price. Excessive indulgence in this food induces a 
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clioleraic (lit. apoplectic, “ Bauchschlag fluessig ”) dysentery so that 
they die of this sickness in one or two hours. 

I have still to remark as something quite peculiar that the greatest 
number of these insects stay in such places where little or no rice is 
harvested ; but where the above-mentioned cereals are most cultivated, 
which is invariably done on the high-lying, dry- fields. 

Why the soldier’s mandibles are curved upwards, I do not know. 
They are thereby inconvenienced because, when they bite into soft 
bodies, they [the jaws] go crosswise over one another and they [tlie 
soldiers] must remain attached thereto, for it is not possible for them 
to disengage themselves on account of the curve of the mandibles 
their abdomen is then erected vertically upward away from the locality of 
the bite. Perhaps they remain on this account hanging so fast, partly so 
that their enemies cannot so easily free themselves, partly so that they, 
because their bodies stick out so when biting, block the enemy’s passage 
tlirough their extension [into the thoroughfare.] Both males [woikor«j 
and soldiers are as if confused and dizzy and die in a few minutes if they 
come into the full glare of the sun entirely without shelter; and the true 
Ants arc then very busy in satisfying their hunger with them. 

Herewith, for the present, I think I have said sufficient about the so 
notorious species of White Ant, To this I will add my suppositious 
about a few other kinds and will close [my account] with a [note on one 
which is undoubtedly a trtily] distinct species. einer wirklichen Ait.'“). 

The first probable presumably distinct] (“ vermuthlich ’') 

kind of these insects lives together in small societies on footpaths in 
grassy localities, and usually direct their track obliquely over and near 
small paths. They build no mounds (“ Gewcelbe ”) over themselves, 
like the foregoing ; their body is several times larger and they are also 
proportionately much stouter, I have as yet not had the opportunity 
of making more exact observations as they are very scarce and I 
have also found them only in ont-of-the way unwegsam places. 
The Tamils call them the Finger-post (“ 'wegweisende ”) Ants. 

A second probable species I have found in the jungle under large 
trees, running over dry leaves in very long processions as broad as one s 
finger. These arc almost as long as a finger- joint, and blackish-grey, 
and I discovered them in the following manner : Oh one of my journeys, 
when I was travelling through a grassy jungle (“ Grasswald ”), and it 
was just mid-day, I took refuge under the trees because of the great heat. 
My eagerness to discover novelties soon le<i me away from my men, and 
tlieroupou I heard a peculiar continuous rattling whose cause was uii- 


* llofioicmcs viarumt Kceuig; the worker is shown on Plate UI, figures 12-I4i 



3J1 


ritOCflEDINGiS OF Till: mUHlfl KMOMOl.OUlCAl, MKtTn^, 


known to me. After much looking around I retreated u few paees that 
I had advanced during the [continuance of tlie] sound and then 1 hoard 
this noise again. Then I most carefully paid every attention and saw 
this kind of White Ant under my feet and when I repeatedly intei nipted 
their line in various ways, I observed tliat, in cases where tliey were 
disturbed, they raised up their bodies a little, and with a viluatoiy 
movement thereof (“ mit einer Fedeikraft damif) struck downwards 
again with their horny mandibles on the dry leaves. By tliis means was 
occasioned this rain of blows of the large continuous crowd. Brcriselv 
this, upon my narrative, has an English Captain, Herr Cot grave, of tJie 
Tanjore Garrison, quite recently put to tlie test also in a jungly place, 
Meseems that these insects uuglit to he named 

I now close my review^ of these insects with a third and iindouhtedlv 
distinct species which I have only come across in desert ])]aces B iicste- 
neyen ’’) in two localities widely separated from one aiiotlici’. Firstly, 
I found them on the summit Rucken of one of the so-called Pallia- 
catti Mountains,! called Nagori, at the foot of a rock-(issiire [fio]u which 
was] projecting a small portion of the nest of which, as wuB as of ilu* 
insects, it was only possible for me to collect a small sample. The lock 
was moderately overgrown wdth Byssus (mtiquiUitu, And ('ven the 
little I had obtained I lost in going down from this very high mountain, 
as I found myself between twm and three o’clock in the afternoon in 
thick undergrowth where there was no breath of wand and the tempern- 
ture nearly 34 degrees above zero on the Reaumur ^cale [lOS 5 
Fahrenheit], whence I fell down exhausted with the usual consequences 
(“und die Folgcn davon hatte, die dabey gewohnlich siiul,”). l-nder 
more fortunate circumstances I found them * for the second time in 

Ceylon, where I [? omission in text] through the so e.xceedingly 

kind assistance of Commander Christian Rose, who, besides being him- 
self a scholar, is at the same time also a great promoter of the aims 
tending thereto and has shown himself such especially towards me. To 


i Termes convtddionariii^, Kosnig. This species is not shown in the Hate « Inch 
accompanied Koenig’s paper but his description of the size colour, and espeimlly 
habits of his species can leave no doubt as to jts correct identikation in the inmu of 
anyone who has encountered the wonderful processions of tbs lermite. A b 

description of its bionomics and structure is reserved for another occasion and it will 
suffice to note her© that this is the same species which redescribed liy- Remeux, more 

than a hundred years later, under the name of ffennes csiMrcs (Ann. hoc. i:.nt., LeJgc 

1907, p. 390). T. B. F. , ,,, , , , 

I The Nagori Hills, some 40 miles North-West of Madras City, are perhaps referred 

me^spwies'^found in Ceylon, Eutermes monoceros, was 
that found by Kcenig in the Miacatti Hills, as U r^ldlrl an^tbVse 

India. E monoctrost Koenig, is shown in Plate LII, figures 10, ( h 

figures must have been drawn from Sinhalese specimens, 
the text that he lost the specimens collected m the so-called P 
T, B. F. 
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mention but one instance, I was accompanied free of charge to the jungle 
where the Dutch Company has their large wood-cutting place 
(“ Ilolzhauerey ”) [i.e., place in the forest where trees are felled.]. There 
1 found, amongst a number of undetermined things in Natural History, 
these insects also, in several nests in hollow trees, most of which were of 
very tall growth hochstammigt ”) and not so easy to reach.. The 
most conveniently situated [for taking down] and largest nest amongst 
these was haugir^ forward, on a large bough of a very thick tree, 
which is called Kotu-Moil-Elou” in the Horlus MalahancuSf Part 
V, page 3, Table 2, and is a new species of FtlSex,* Linn. This 
bough, which was as stout as a man, I had cut off two ells lower 
down, close to the trunk itself, with the object of finding perhaps, 
the queen of the nest ; but my plan did not succeed. I found 
only that in this space the galleries of these insects were flatter and 
their divisions leaf-like, and these were stuck together out of 
small, longitudinal, smooth, inwardly and outwardly coal-black particles, 
among which a little sand and earthy matter was mixed. When thrown 
into a charcoal-fire, a fragment of this nest exudes before burning a 
black-brown oily moisture. The smell of the burning is vegetable, the 
ash white, and the specimen crumbles away of itself. On pulverising 
these crumbled ashes, one then finds the little earthy material [which the 
fragment of the nest originally contained]. A specimen of the nest 
placed in spirits of wine imparts to it a greenish colour and a mossy 
odour : but it does not thereby become more fragile. Still, I think that 
the black colour of these nests is mostly caused by the insect ; although 
at the very beginning 1 supposed that they had their colour from the 
Byssus antiquitatis ; but here in these forests 1 looked around for that 
and noted down all the mosses growing on the trees here. Very rarely 
I found Lichen scriptuSi sanguinarius.fusco-ater, and others, from which 
the black colour might be expected. IVtore commonly, I found white- 
grey lichens and red-coloured ones, but Byssus antiquitatis was not to be 
seen at all. 

Concerning the insects themselves, it is not their peculiar blackness 
and differently constructed nests which I have taken as the distinguishing 
characteristics of a distinct species ; but their differently shaped mandi- 
bles, their spherical necks f geballeter Nacken ”), and the obliquely 
depressed, pointed, moderately large horn on the forehead of the soldiers ; 
and this will be sufficient to distinguish them from the others. From 
this point of view I have taken them for a new species of horned White 


• * Vitex puboscena, Valil. - , 

•j-The woid “ neck” here evidently refers to the posterior portion of the head itselt 
and not to the junction between head and thorax. Sec Plate LU, figures 10 and lli 
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Ants whose black colour is at the same time their particular cliarnc- 
teristic ; since, however, my leisure has not allowed me t(» invr^ti'^^te 
them further and since I have not been able as yet to come aoross'^the 
queen, this remains deferred until the future. 

Should anyone wish to improve on my observations, I sliall be (dad 
to acknowledge this and beg him to authenticate any collections under 
his own name. My circumstances have hindered me greatly in olwei vimt 
with precision ; and, if I myself should find any errois, 1 shall lie readv 
to point these out with all sincerity in the future. 



43.— SETTING WITHOUT BOARDS. 

(Plate LVI) 

By T. Bainbrigge Fletcher, R.N., F.L.S., F.E.S., F.Z.S., Ini'perioJ 
Entomologist. 

At our last Meeting, in a paper on Collecting Insects, 1 described a 
method of rough-and-ready setting of such insects as grasshoppers by 
the aid of small pieces of card through which the pin of the specimen 
is passed and on to which the wings are pegged out with small pins. 
Such a method was not intended to supersede the use of setting boards 
and was only meant to be used for occasional specimens when travelling. 
It has also the obvious disavantage that it is only applicable with any 
success to small insects in which the height of the thorax (or, more exactly, 
the vertical distance between the lower surface of the thorax and the 
lower surface of the wing) is inconsiderable ; where* this distance is 
appreciable, as in a medium- sized or large dragonfly, the wing is distorted 
downwards where it is pegged or braced onto the card, the result being 
that the surface of the wing is not flat, as it should be. This difliculty 
can be overcome very simply by setting the specimen with the upper 
surface of the wing braced down to the card. The procedure is quite 
simple and success is easily attained with a little practice. A piece of 
thin card or moderately thick glazed writing paper is cut to the approxi- 
mate size of the extended wings and on one corner of this are written 
the data for the specimen. The pin for the specimen is then passed 
through the card up to the height at which the specimen is to be pinned 
and the point of the pin (which is grasped by its head with the forceps) 
is passed downwards through the thorax of the insect, which is then 
pushed up on the pin until the upper surface of its thorax is squarely 
against the card. The pin is then grasped point upwards with the left 
hand and held alongside the edge of a sheet of cork so that the wings on 
one side (with the card beneath them) project over and are supported 
by the cork. It is now easy to extend the wings and to brace them 
down with paper strips pinned into the card, still supported by the cork. 
When both wings on one side are spread out, there is no difficulty in 
removing the card from the cork, leaving the brace-pins sufficiently 
firmly attached in the card. The other pair of wings is then set out in 
the same way, if required. The specimen is now pinned into the top of 
the store-box, so that when the box is closed the specimen is upside- 
down and the body tends to lie flat on the card, which bears the data 
C 334 ) 
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PLATE LVI 



SETTING WITHOUT BOARDS. 

A dragonfly pinned onto a card, showing method of setting. The rlaia 
are written on the other surface of tlie card. 
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on the exposed side. When ready for removal, the small pins at tad, in- 
the braces are removed, the card motmt palled upwards over the head .4 
the pm and the corner with data cut off and attached to the pin 
below the specimen. ^ 

I have used this method quite successfullv in the case of Odon ita 
Neuroptera, Orthoptera and large Lepido,,teia and can rcconuneiui 
It for use when travelling and proiier boards are not available 



44.-A CHECK LIST OF COCCIDj: OF THE INDIAN REGION. 


By T. V. Ramakrishna -|yyar, B.A., F.E.S., F.Z.S., Assistant Ento- 
mologist, Madras. 

Recent publications on Oriental Coccidae have shown how our 
knowledge of this group of insects has increased considerably within 
the last decade, in spite of the fact that only very few people have done 
any work in that direction. Apart from the value of the systematic 
study of this group of insects to Science, both Agricultural Entomologists 
and enlightened farmers have begun to realise the importance of scale 
insects from an economic aspect ; this will be realised all the more 
as the fruit industry develops in India, since many Coccidse are pests 
of fruit trees. It is therefore quite likely that greater attention may 
be paid to these insects in the future. In the course of my studies of 
the South Indian species of this family during the last three years it 
often occurred to me that a check list of the Indo^Ceylonese forms might 
be useful in various ways especially to workers in this group all over 
India and this paper is an attempt in that direction. No pains have 
been spared to make the list as up-to-date as possible by including all 
forms recorded or noted from this region till now ; but all the same it 
is inevitable that some mistakes or defects must have crept in. I shall 
be very glad to have my attention called to any omissions that may be 
found out by other workers in this line. 

The geographical area which this list is intended to include com- 
prises the whole of British India, Burma and Ceylon. 

In this connection it must be stated that no one has contributed 
to our knowledge of Oriental Coccidse as much as Mr. E. E. Green, one 
of the foremost authorities on this family of insects ; and amateurs like 
me working on this group in India owe him a debt of gratitude for the 
valuable help he has been rendering in this direction. 

The information attempted to be given under each species includes 
one or two important references, one or two of the host plants, and 
the chief localities in the region where the insect was noted ; under 
none of these heads is any attempt made to give complete information. 

Explanation of abbreviations used to denote bibliographical references in. 

the list, 

Amer. Natar. — American Naturalist. 

J, A. S. B. — Journal of the Asiatic Society of Bengal, Calcutta* 

B J. — Bombay Natural History Society’s Journal, Bombay. 

( 336 ) 
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I. M. N. — Indian Museum Notoe, Caleutfa. 

E. M. M.— Entomologists’ Monthly Magazino, London. 

Spol. Zeyl— Spolia Zeylanica, Colombo, Coylon. 

BuU. Ent. Res.— Bulletin of Entomological Koeonich I ondon 
^TgtaTs7rir“’'''“'‘'''° «' Agri„.IUU 0 i„T,u!i. 

Pusa Pull. 87.— Bullelin o£ the Dep.-irtnient ol AKrionItv,,, i 
of South India, by T. V. Ramakrisluu,. .lyy -.r" l"]!! 

Zt. f. wiss insect.— Zeitsclii'ift fur wkscnschaftl. TiiPobtciiliiuloi’' 

Arc. Ent. — Arcana Entomologica (Westwood). 

Hand. Ent.— Handbuch der Entomologic(Burmcister). 

P. Z. S.— Proceedings of the Zoological .Society of London. 

T. E. S.— Transactions of the Entomological Society of London 
Gard. Chron. — Gardener’s Chronicle, 

Trans. Linn. Soc.— Transactions of the Linnean Society— Zoolnov 
Rcc. Ind. Mus.— Records of the Indian Mu;.'cnm, Ca!( utla 
C. of C.— Coccid® of Ceylon by E. E. Green, 4 , Lomhai 

Ind. For. Mem. — Indian Forest Jlemoirs. 

Imp. For, Bull— Imperial Forest Bulletin, India. 

Jour. Ec. Biol. — Journal of Economic Bioloe\ . 

New Zal. Trans. — New Zealand Tran.^actions. 

Mon. Br. Coco.— Monograph of British Coecidre hy New, stead 2 Vol 
Ent. — Entomologist. 

Proc. Ac. Nat. Sc. Phil.— Procecdijigs of the Academy of Nat 
delphia. 
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MoNOPHLEBINjE. 

MonopJdchtis, Burin. 

M. cUrijKnnisy Burm., p. 80, Hand. Ent., 

11, 1835. 

M. atripennia, Westw., p. 22, Arc. Ent., 

I, 1841. 


M. burncisteri, Westw., p. 22, Arc. Ent.. 

pi. 6, Fig., Fig. 2, 1841. 

Drofsicka burmeisieri, Cklh, p. 223, Ent., 

XXXV, 1902. 

M. saunderait, Westw., p. 22, Arc. Ent., 

1, 1841. 

Llaveia saundersii, CklL, p, 318, Ent., 

XXXV, 1902. 

M. leachiif Westw., p. 22, Are. Ent., I, 

1841. 

Droaicha hachii, CklL, p. 223, Eut., Maiahar : Poiidi- 

XXXV, 1902. clicrry. 

M. zeylanicus, Green, p. 6, I. M. N., IV, On Aniidima bumi- Pcndaluoya, Ceylon. 
1896. 7/,.'?, 

Kuwania zeylanicua, CkU., p. 258, Ent., 

XXXV, 1902. 
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M. slebblngi Green, p. 100, I. >L N., Vol. On Shorca robu9la . United ProTince* 
3, 1903. 

M. stcbbingi, Green, p, 16, Pu8» Meaioire, 

II, 1908. 

M. dalbergia, Green, p. 101, I. M N., Vol. On Dalbergia sUsoo Punjab. 

3, 1903. 

M. Jilehhingi, Green, var oclocaudata. On Mango . . Lahore. 

Green, p. 16, Piisa Memoirs, II, 1908. 

31. sfebbingi^ Green, var octocaudata, On Fioud spp. . Pusa. 

I/cfroy, p. Ill, Pusa Memoirs, II, 1908. 

3/. famar Indus, Green, p. 17, Pnsa Mem., On tamarind . . Agra, 

n, 1908. 

M. tamarindiis, Gieen, Ramakrishna On garden crotons . Godavari district. 
Ayyar, p. 48, Pu«a Bull., 87, 1919. 


WalJceriana, Sign. 

W. fioriger, Walk, p. 205, Cat. Brit. Mus. 

SuppL, 1858. 

IK. fionge^, Green, p, G, I. M. N., IV, Otl Litsea ziylanico , Pundaluoya, Ceylon 
IK. compacia, Green, p. 6, I. M. N., IV, On unknown plant . Kelani Valley, Ceylon. 


IK. euph&rbice, Green, p. 6, 1. M. N., IV., On Euphorbia anii- Hambantota, Ceylon. 
1890. quorum, 

IK. scnex. Green, p. G, I. M. N., IV, 1896 . On Dodonea viscosa . Chilaw (Ceylon). 

IK. poleii, Green, p. G, I. M, N., IV, 189G , Do, . . Do. 

IK pdeii, Green, p. 19, Pusa Mem., 11, On unknown plant . Routh India. 

1908. 

IK. 'fw.rthmjr, Newstead, p. 197, P. Z. S., 

1900 and p. 125, Bull. Eni. Res.. VIII, 

1917. 

W. jyerlhiar, Newstead, Ramakrishna On unknown plant . Bangalore (South 
Ayyar, p. 48, Pusa Bull., 87 (1919). India). 

IK. cin^rea, Green {Norn nud), p. 18, Pusa On Acacia arabka . Surat (Bomhav). 
Mem., II, 1908. 

IK. clncrea, Green, Ramakrishna Ayj^ar, On Sandal wood. South India, 
p. 49, Pusa Bull., 87 (1919). ‘ lawsonia alba, 

Thespesia populnca 
and Pomegranate. 

W. xylice, Green, (MS.) . . . .On Xylia . . In North Malabar 

(South India), ^ 

SiigmacocciiSi Hemp. 

S. [Ptnssopmumon) ferox, Newstead, p. In neats of the ant Konkan (Bombay). 
250, Ent. M. M. XXXVI, 1900. Occoph,yllasmarag~ 

dina, 

S. {Perissopneuynon) ferox, Newstead, 

Green, p, 19, Pusa Mom., 1^1908, 
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Icerya, Sign.’ 


I, scyohdlarum^ Westw., p, 830, Card, 
chron., 1855. 

/. tangalla, Green, p. 7, 1 . M.N., IV, 1896. 
I. seyckeUarum, We^tw., Raraakrishtia 
Ayyar, p. 49, Pusa Bull., 87, (1919). 

[. mgi/pfiaca, Douglas, p. 79, Eiit, M. M 
XXV.l, 1890. 

I. (jegyptiacaf Ramakrishiia Ayyar, p. 49, 
Pusa Bull., 87, (1919) 


On Cassia iora, B?llary, Madras, 
mango, casuarina, 
etc. 


Oa Arhcarims 3])p. WulJv aistribuloJ 
v.rolon, r iaiti, 
etc. 


/. pilo^a, Green, p. 7, 1 . M. N., IV, 1896. 

I. pilosa. Green, p. 18, Pusa Mein., JI, 
1908. 

/. crocen, Green, p. 7, 1. M. N., IV, 1896 . 


I.formlcarium, Newst.,p. 169, Ent. 
XXXIII, 1897. 

/. minor. Green, p. 17, Pusa Mem., II, 
1908. 


On a sp. of grass near Cliilaw (Ceylon) 
soa-sliore. 

On ^SpDtiJf'x .•opt nr- M.adras. 
ro.siet. 

On C:tni.s croton Pundaluoya (Ceylon), 
and CoiruJiig. . ' j 

III ants' nests . India. 

On mango . . l>„s;u Piinir, 


Margaropix.e, 

Margarodes, Guild ing. 
115, Trans., 


M. for 7nic arum, Guild., p. 

Linn., Soc., 1828. 

M . formicarum, Atkinson, J. A. S. B., L^’, 
1886. 

.17. indiea, Green, p. 7.3. Rec. Tnrl. .'\lus., 
VII, 1912. 

d/. nlger. Green, p. 75, Rec. Ind. .Mus,, 
VIl, 1912. 

M. niger, Ramakrishna Ayyar, p. 47, 
Pusa Bull., 87 (1919). 

M. papillosa. Green, p. 74, Rec. Ind. Mus., 
VII, 1912. 


iSoiitli India, 
Bangalore ; I'oniUiy 

I lider .soil near grass Mysore; Bella ry ; 
roots. i'uiinljaGu'e. 

Undersoil neargrass Bellary and J^anga 
root,s. lore. 


Orthkziax.p. 

Orlhczia, Eosc. 

0, insig7}k, Dougl., Green. Circ., I, (10) 

Roy. Bot. Gardens, 18 9. 

0. insignis, Dougl. Green., page 6, 1. M. N. On numerous .shrubs Kandy (Ceylon). 

IV, 1896. 

0. insignis, Dougl., Ramakrishna Ayyar, On Lantana, etc. . Nilgiiis, IVyuaaiJ, 
p. 50, Pusa Bull, 87 (1919). " Xoted only once or 

twice. 


* Icerya purcha'ii, recorded from Ceylon, is omitted from this List, — Edilor, 
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CONCHASPINiE. 

Conchaspis^ Ckll. 

C. socialis, Orecn, p. 20, C. of C., pt. 1. 1896 


TACHARDIANiB. 

Tackardia, Blanchard. 

T. hicca, Kerr., p. 374, Philos., Trans. On Dalbergia, Pon- 
LXXI, 1782. 

T. lacca, Kerr., Imms. and Chatter jee, gamia, Rain tree 

Ind. Forest Mem., 1915. {Pilkecolobi'um 

T. lacoa, Raraakriahna Ayyar, p, 40, Pusa saman), etc. 

Bull., 87(1919). 

T, lobata, Green (Norn nud ?) Rama- On Thespesia . , 

krishna Ayyar, p. 47, Pusa Bull., 87 
( 1919). 

T. {Carteria) decordla, Maskell., p. 58, i. On tea . 

M.N., IV, (2) 1896. 

T, decorella var thece, Green, p, 348, Pusa Do. 

Mem., 1, 1907. 

T. ficl, Green, p, 97, 1. M. N., V, (3) 1903 . On Ficus religiosa . 

T. alhizziccr Green, p. 32, Jour. Ec. Biol., On LandolpMa, Al- 
VI, 1911 and p. 27, Pusa Mem., 11, 1908. bizzia, Croton, etc. 


AsTEIlOLECANIlN.a:. 

Asterolecanium^ Targ. 

A. Boisd., Green, p. 328, C. of On Bamboo . 

G., pt. IV, 1909, PI. eXXV. 


A. bambusce bambusul(B, Ckll., p. 590, Do. 

Amer, Natur., XXXI, 1897. 

A, p.xiguuM, Green, p. 315, C. of C., pt. lY, Do. 
1909, PI. LXVH. 

A. rubrocomatum-, Green, p. 316, C. of C., Do. 
Pt. IV, 1909, PI. CXIX. 

A. tenuimmum, Green, p. 318, C. of C., Do 
Pt. IV, 1909, PI. CXX. 

A. udagamc^f Green, p. 319, C. of C. Pt, IV, Do 
Pt. IV, 1909, PL CXX 


A. aurciiw, Boisd., Green, p. 320, C. of On Orchid 
C., Pt. IV, 1909, PI. CXVJIL 

A, flavociliatnm:, Green, p. 321, C. of C., On Arundinaria 
Pt. IV, 1909, PL CXXXi. 

A. pudibundumy Green, p. 323, C. of C. po. * 


Ceylon. 

In South India. 

Madanapalle, South 
India, 

Northern India. 
Darjiling. 

Monghyr (Bihar). 

Peradeniya (Ceylon), 
Darjiling. 

Ceylon. 

India ? 

Yatiyantota (Ceykiu). 
Do. 

Do. 

Udagama (Ceylon). 
Peradeniya (Ceylon). 
Pimdaluoya (Ceylon). 
Do- 
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4.Mn/firttm,Green,p.324,C. ofa,Pt.IV On 
1909, Pi. OXXIII. ' '^misamboo 

A. ceriferum var pmninem, Green, p 
0. of C., Pt. IV, 1909, PI CXXIli, fig' 

5. ^ 


A. coronatum, Green, p. 327, C. of C Pt 
IV, 1909, Pi. exXIV. 

A.lumidufn, Green, p, 330, 0. of C., Pt IV 
1909, PL CXXI. 


Do. 

Do, 

Do. 


AJhespesice, Green, p. 331, C. of C., Pt.IV, On 
1909, PL CXXII. ' 

i.tfeZt'ca/2tw,Green,p.332,C.ofC., Pt.IV, On BimLnn 
1909, Pi. CXXVL 

A. delicaium, Green, p. 5, I, M. X IV 
1896. 


Bogawantalftwa 
(Gey Ion). 

iNuwara Eiiya (Cey- 
Ion). ‘ ^ 


Poradoiiiya, 

IMaganm (Ceylon). 
Jaffna (Coyion). 
Cimdriluoya (Ceylon), 


A. solenophoroideSt Green, p. 334, C. of C 
Pt. IV, 1909, PL CXXVII. 

A. solenopkoroides. Green, p. 216, 1. M N 
IV, (4) 1896. 

A. lanceolafum, Green, C. of C., IV, (Pre- 
face 1909). 

A. I'meare, Green, p. 336, C. of C., pt IV 
1909, PI. CXXVIII. 

A. milearia var longa^ Green, (Part) p. 5 
1. M. N., IV, 1890. 

A. 7niUaris var longa. Green, Rainakrisilma 
Ayyar, p. 46, Pasa Bull., 87 (1910.) 

A. tniliaris Boisd., Green, p. 338 C. of C 
Pt. IV, 1909, PI. CXXIX. 

A. miliaria var robusfet. Green, p. 121, 
Pusa Mem., II, 1908. 

‘A. grand{i, Newstead, p. 1S2, Ent. M. 
XXX, 1894. 

A, grande Newstead Green, p. 19, Piisn 
Mem., II, 1908. 


On Ariimllmma . I^mdalnr.ya (Ceylon). 
On Bambnn . . Bengal, 

OnArundimria . Pnndaluoya (Ceylnn), 

. Do. 

On Bamboo . . {\,inibiii nre. 

- ‘ Peradeniya (Ceylon). 

Do. . . Vmn. 

On agra.'^sdike plant Balnebisfan, 

Du. . J)o. 


terococciis, Comstock, 

p. 19, Pu?a Mem., II, On branches of Hu Bombay; Pusa. 
biscus. 

C. ^ibisd. Green, Ramakrishna Ayyar, On Cotton, Ilibiscvs Coimbatore, Coda- 
p. 45, Pusa Bull., 87 (1919). rosa-sinen.^is. vari and Madura, 

P- 306, C. of C., pt. IV, On bark of coffee Pundaluoya( Ceylon). 

1909, PL OXV . plant and onCarissa. 

G>albospic(iiu3, Green, p. 308, C. of C., On Swnijlocos oblvsa Nuwara Eliva (Cev- 
Pt.IV,1909,PLCXVL Ion). 


C. rosflifs. Green, p. 310, C. of C., Pt. IV, On unknown trees . Trincomali (Cevlon ). 

1909, PL CXVII. 
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G. ficoideSf Green, p. 225, Ent. M. M., On tea . 

XXXV, 1899. 

Assam. 


C. ficoides. Green, p. 102, I. M, N., V(3), Do. . . , 

1903. 

Do. 


C. indicus, Green, p. 5, Jour. Ec. Biol., V, On Hekcteres iaora . 
1910. 

Saharanpur (U, P.) 

C. bryoide^y Maskell, p. 84, New Zel. Tr., On Hibiscus rosa- 
XXVI, 1893. sinensis, 

C, bry aides t Maskell, Ramakrishna Ayyar, 
p. 46, Pusa Bull., 87 (1919). 

Madras. 


Efiococcus, Targ. 



E. aramarias^ Mask., Green, p. 7, 1. M. N., On Araucaria 

IV, 1896. 

K. araucwnce, Mask., Green, Ramakrishna On a Conif r , 
Ayyar, p. 46, Pusa Bull., 87, (1919) 

Nuwara 

(Ceylon). 

Bangalore 

India). 

Rliya 

(Svuth 

P. lager strcemice, Kuw., Ramakrishna On Dalbergia . 
Ayyar, p. 46, Pusa Bull., 87, (1919) 

Courtallum 

India). 

(Soutli 

E. paradoxus, Mask, var indico, Green, On Helecires isora . 
I. M. N., IV, 1899. 

Saharanpur 
ern India), 

(Nortli- 


Anomalococcus^ Green. 

A. crp.mastogastTi, Green, p. 261, Ent. M. 

M., XXXVin, 1902. On FicuSt Feroniaf Peradeniya (Ceylon). 

A. cremastagastri. Green, p. 303, C. of C., etc. 

Pt. IV, 1909, PI. CXT. 

v4. indicns, Green, (MS) Ramakrishna On ilcocia araft/ca . Coimbatore (Soutli 
Ayyar, p. 45, Pusa Bull., 87, 1919. On Acacia kucophloca India), Bangalore. 


Lefroyia, Green. 

L. ca<itane(e, Green, p. 21, Pusa Mem., 11, On Castanea gp. . Shillong (Assam). 
1908. 


Pollinia, Targ. 

P. ceylonma, Green, p. 341, C. of C.jpt. IV, On unknown plant , Eamboda (Cevlon). 
1909, PI. CXXX. 


AmorphococcuSi Green. 

A. mRsu<jB, Green, p. 261, Ent. M. M., 

XXXVIII, 1902. ^ On Mesuaferrea . Peradeniya (Ceylon). 

A. mesucRf Green, p. 343, C. of C., pt. IV, 

1909, PI. CXXXI. 

Lecaniodiaspis, Targ, 

L. a 2 adirMht{e, Green, p. 298, C, of 0., On Margosa , , Jaffna (Ceylon), 

Pt. IV, 1909, PI. CXII. 


L. malahoday Green, p. 300, C. of C,, On Myristica , 
Pt. IV, 1909, PI. CXIH- 


Pundaluoya (Ceylon). 
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Kermes, Boit. 


K. kimalayensis. Green, p. 1, Ent. M M 

XX, 1909, (fig.). 


On Qitvrctii) itictout. 


Non horn Jndiii. 


Dactylophn^. 


Da<itylopius, Costa. 

D. (Coceujt) indicui, Green, p. 28, Pusa OnOmnlIrniilhni; 
Mem., IT, 1908. 

D. iitdicus. Green, Ramakrishna Ayyar, On Ovinitiu 
p. 39, Pusa Bull., 87, 1919. 


Kan^ra Vall,>y 

(Northern India). 
Godavari (lignin 

(South India). 


Pseudococcus, Westw. 


P. eitri, Risflo, Green, p, 22, Pusa Mem., 

II, 1908. 

P. eiiri, Risso, Ramakrishna Ayyar, p. 37, 
Pusa Bull., 87, 1919. 

P. longisplnu*, Targ-Newstead, p. 255, 
Mon. Br. Cocc., II, 1903. 

Dadylopiui longiflis, Barlw., etc., I. M. 

N., IV, pp. 7 and 75, 1896 and 1897. 

P. longispinun, Ramakrishna Ayyar, p. 40, 
Pusa Bull., 87, 1919. 

P. virgatns. Call., p. 178, Ent., XXVI, ^ 
1893. 

Dactylopius^ Green, p. 7, T. M. N., IV, 
1896. [ 

D. ctrijeruf, Newstpad, p. 24, I, M. N., 

III, 1895. 

P. virgalus, Ramakrishna Ayyar, p. 40, 
Pusa Bull., 87, 1919. 

P. {DmlylopitLs) Ckll. p. 266, Proc. 

Ac. Nat. So. Phil., 1899. 

D(Kiylopiuh aacchari. Green, p. 102, I. M. 
N., V,(3), 1903. 

P . {Dactylopiua) saccharic Ramakrishna 
Ayyar, p, 41, I^sa Bull., 87, 1919. 


P. [Daciylopius'j BwxJiariJoln, Green, p. 
23, Pusa Mem., 11, 1908. 

P. {Daciylofixis) viridis, Newst., p. 25, 
I. M. N., Ill, (5), 1894. 

P. ipaciylopiua) coco/rV, Mask., p. 6G, 
E M. N., 111,(1), 1893. 

P. {Dattylopius) cocotis, Ramakrishna 
Ayyar; p. 42, Pusa Bull., 87, 1919. 

P. {paciyloiinus) nipce, Mask., Green, p. 
23, Pusa Mem., IT, 1908. 

ipaclylopius) nipvd V, S. Ayyar, p. 8, 
Imp. For. BuU., 11,19 


On Goffei' . . Jlysorr. 

('acao Niljrii is, 

pods. 

On Jasmine and Teylon ; rah'ulla. 
Croton. 

On Cedar . , Mysore. 

On coconut . . Smith MalaUr. 


On croton, tomato, India and Cf-vion. 
cotton, etc, 


On sugarcane . Poona. 

On paddy . . Tanjore. Tiii hino- 

polv. eie., in South 
India. 

On sugarcane , Bengal. 


On Uygrophilia and Madias. 

Rain tree. 

On coconut . . Laccadives. 

Do. . . Malahar, 

On cotton and pot.ato Bengal, 
tubers. 

OnCasuarma . Coromandel Coast. 

Madras. 



344 PROCEEDINGS OF THE FOURTH ENTOMOLOGICAL MEETING 


P. (D.) br(m/di<R Bouche Cotes, p. 51, On mulberry . . Berhampore{Bengal) 

I.M. (5), 1894. OnPine-appie . N. Malabar, (T. V. 

E.). 

P, (i).) scrobicularum, Green, p. 8, I. M. On Pundaluoya (Ceylon.) 

N.,IV,{1), 1806. leaves. 

' jp. (D.) /orrtticeficola, Newst., p. 86, Ent. In Cremaslogastcr Konkan (Western 
M. M., XXXVII, 1901. . nests. India). 

P. { D.) thecKola, Green, p. 347, Pusa On tea . . . Assam. 

Mem., 1, 1907. 

P. Green, (MS.) Kamakrislina On cotton, jak and In different parts of 

Ayyar, p. 41, Pusa Bull., 87, 1919. Citrus. South India. 

P. crotonis* Green, p. 35, Jour. Ec. Biol., On rubber (Castilloa) Ceylon. 

VI, 1911. 

P. crohnis, RamakrUhna Ayyar, p. 41, On Ade,nophjllvm Coimbatore and the 
Pusa Bull, 87, 1919. andPicu^. Northern Circara. 

Naiacoccus, Green, 

N. serpe-ntinus^ Green, p. 117, Rec. Ind. On Tam^rh articu- Lahore. 

Mus., XVIII, 1919. lata. 

N. serpentinus var minor. Green, p. 118, On Tamarix sfrida . Baluchistan. 

Rec, Inn. Mus. XVIIl, 1919. 


Phemcoccus, Ckll. 


P. {Pseudococcus) mangifercs, Green, p, 7, 
L M. N., IV, (1), 1890. 

P. {Pseudococc^ismangifercp, Green, Rama- 
krishna Ayyar, p. 43, Pusa Bull, 87, 
1919. 

P. hirsulus, Green, p. 35, Pusa Mem., 
II, 1908. 


P. iceryoides, Green, p. 26, Pusa Mem., 
11, 1908. 

P. iceryoides, Ramakrislma Ayyar, p. 43, 
Pusa Bull, 87, 1919. 


P. insolitus. Green, p. 26, Pusa Mem., 11, 
1908. 

P. insoliius, Ramakrishna Ayyar, p. 42, 
Pusa Bull, 87, 1919. 

P. ballardi, Newst,, p. 17, Bull. Ent. 
Res., VIII, 1917. 

P. ballardi, Ramakrishna Ayyar, p. 43, 
Pusa Bull, 87, 1919. 


On mango , 

Pundaluoya (Ceylon). 

On mango, Echtis 

Coimbatore ; Ywa- 

leaves. 

On unknown tree 
without locality. 

gapatam district. 

On Mulberry . 

I have recently 
noted this species 
on Ficus leaves in 
Kollegal 

Nortiiem India. 

On mango 

Calcutta and Noith- 
cm Oircars, Madras. 

On Odina tvodier . 

Coimbatore. 

On Citrus 

N. Circars, Madras. 

On Capparis . » 

Surat (Bombay). 

On BoswelUa . 

On Rain- tree, cotton, 
etc. 

Tan j ore (Madras). 

On Sida cordifelia . 

Pusa. 

On Brinjal plant 
{Solanum). 

All over South India. 

On Mango . 

Coimbatore (South 


India) 


• The correct name appears to be lihcinus, Ckll (see p. 18, ante]— Editor. 
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P. omatusy Groon (MS.) Bamakrishna Ou wild 

Ayyar, p. 44, Pusa Bull., 87, 1910, crct'por. 

Gouilalhim (South 
India) and OoKui 
(Orcen). 

P. quarternusy Green (MS.) V, Subramania On Ca.^ut!rii!(t ktcin 
Ayyar, p. 8, Impl. Forest Bull., 11, 1912. 

Ool'dlii.-liulil tnat^ 

(Madrabj. 

Riper sia, Sign. 


R, sacchariy Green, p. 37, I. M. N., V{3) On sugarcane 

1900. 

Oorakhjmr (0, p.). 

R. sacchariy Green, Bamakrishna Ayyar, Go 

p.44,Pu8aBull.,87, 1919. 

Coimbatore (Sguth 
India). 

R. IhecBy Rutherford, p. Ill, B. J., XXIV, On tea 

1015. 

Fcradcniya (Crylun) 

R. reftinophila. Green, p. .395, Bull. But. On Pinu-'^ lohiiifoiitt 

Res., VI, 1916. 

lliinalavii.s. 

Antonina, Sign. 


A.in<fwtt,Green,p.27,PusaMem.,II, At base of grass 

1908. 

Bengal. 

[1 have recently noted this under roots of grasses in Coimbatoia 

" {8outlj India).] 

A. rnaritima, Green, Ramakrishna Ayyar, On roots of grass . 
p. 45, Pusa Bull., 87, 1919. 

Coimbatore (South 
India ). 

A, zon(Ua, Green, p. 175, Ent. M, M., V, On llaniboo(Te;/(o.‘i> 
1919. ii/chum aitenmtvin). 

PundaJuoya (Ceylon). 

Kerniicus, Newstead. 


K. wroughtoniy Newst,, p. 170, Ent. M. 

M., xxxni, 1897. 

India. 

Lecaniin^. 


Aclerda, Sign. 


A. japonica, Newst., p. 84, Ent. M. M., 

XXXVII, 1901. ) 

A.japonicai Green, p, 95, 1. M. N,, V(3), ( ^ > ugaicane 

1903. ; 

Northern India. 

A. distortay Green, p. 290, 0. of C., Pt. IV, On ATundinuria 

1909, PI. CXI. 

Punduluuya (C'lylon). 

Ceronema, Mask. 


C. ko^eliy Green, p. 256, C. of C., Pt. IV, On Sapium atbijmm 
1909, PI CXVI. 

KfUidy (Ceylon). 

C, kcebeliy Rutherfeu'd, p. 267, Bull. Ent. On Pi{hecolobiu7n . 
Res., V, 1914. 

Peradeniya (Ceylon). 

C, japonicuy Mask., p. 243, Ent. M. M., On tea. . . 

XXXIII, 1897, and p. 11, I. M. N., 

V(l) (Green). 

Bengal. 
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Eriochiton, Mask. 

E. ihciVf Green, p. 10, 1. M. N., V(l), 1000 On Tea , . . Darjiling. 


Ceroplastes, Gray. 

C\ ceriferus Anderson- Green, p. 270, C. of On Lawsonia (Coimbatore) other trees in 
G., Pt. IV, 1909, PI. CIV. different parts of India; on mulberry, 

Ficus, etc., in Ceylon. 

C. ceriferus Ramakrishna Ayyar, p. 29, On coconut (Malabar, Coimbatore) Ficus. 
Pusa Bull, 87, 1919. 

0. nctiniformis. Green, p. 27.7, C. of C., Calophj/llum, Canna, etc., in different 
Pt. IV, 1909, PI. CIV. parts of South India ; also noted on 

0 actiniforuiid. Green, Ramakrishna coconut, etc., in Ceylon. 

Ayyar, p. 29, Pnsa Bull., 87, 1919. 

C'. ruhens, Mask., Green, p. 278, C. of C., On tea, pear, mango, Ceylon. 

Pt. IV, 1909, PI. cm. etc. 

0. rubens. Mask., Ramakrishna Ayyar, On jak, mango, palms, In South India, also 
p. 30, Pusa Bull., 87, 1919. Calophyllum, noted in Assam. 

C. (loridensis, Comst,, Green, p. 227, C. On tea, gua^a, etc. , All o\ er Ceylon, 
of C., Pt. TV, 1909, PI. CV. 

6'. ids Hs/s, Comst., Ramakrishna Ayyar, On South India, 

p. 30, Pusa, Bull., 87, 1919. Mkhelia, etc. 


Ceroplastodes, Ckll. 

C. enjani, Mask., Green, p. 28.7, C. of C., On Abrvs, Atylo^iia, etc. In Ceylon. 
Pt. IV, 1909, PI. CVIII. 

C. cajani. Mask., Green, Pusa Mem., II, On Ocim'wm (Calcutta (Surat). 

1908. 

C. cajani, Mask., Ramakrishna Ayyar, On Zizypkus, hh4ab 
p. 32, Pusa Bull., 87, 1919. and Ocimvw (Coini’ 

batore), on red 
gram all over South 
India. 

C. ckiUm, Green, p. 287, 0. of C., Pt. IV, On Cassia . . Mahailluppalama 

1909, PI. GIX. (Ceylon). 

C, virescens, Green, p. 288, C. of C., Pt. IV, On Cacao , , Matalc (Ceylon). 

1909, PI. CXX. 


Inglisitti Mask. 

7. chelonioidcs. Green, p. 283, C. of C., On Gdonium lanceo^ Piindaluoya (Ceylon). 

Pt. IV, 1909, PI. evil. latvm. 

1. chdonioides. Green, p. 288, C. of C., On Parhinsonia acu' Coimbatore (South 
Ayyar, p. 31, Pusa Bull., ^7, 1919. hata. India). 

/. bivalmta, Green, p. 95, I, M. N., V(3), On Tkespesia popuU Rameswaram (South 
1903. nea. India). 

/. bivahada, Green, Ramakrishna On red gram Godavari district 
Ayyar, p. 31, Pusa Bull., 87, 1919. {Cajanus). (South India). 

/. coitillote. Green, p. 29, Jour. Ec, Biol., On Castilloa . . Koslanda (Ceylon). 

VI, 1911. 
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Pseudopalmaria, Atk. 

P. sikkiineima, Atk., p. 58, J. A. S. D., Uu (Jiuchoiu . . Sikkim. 

LVIII, Pt. IJ, 1889. 

Protopuluinaria, Ckll. 

P. lomlvalmta^ Green, p. 254, C. of G., Pipt^r nlqritu\, . HciiLTatkruduiCevloiO 
Pt. IV, 1909, PI. XOV. t ^ i \ 

^eoUcanimi, Parrot. 

V Green, p. 252 , 0. of 0., Ouuiikuuwii tree . CUiliiw (UVvluii). 

* Pt. IV, 1909. 

X. cumanwmit Rutherford, p. 205, Bull. On 2? . . . CTtIou 

Enfc. 

V paetidolefE, Rutherford, p. 112, B. J., On Cinnamon . FeradLiiiya (Cevlon). 

XXIV, 1915. 


Vinsonia^ Sign. 

V, slellifera, Westw,, Green, p. 280, C. of T On mango, coconut, Cf ylon. 

*0., Pt. IV, 1909, PI. CVI. ( GarciMia, etc. 

V. stellijcraf Weatw., Ramakrishna Ayyar, V On coconut, ro>ie- in South liulia. 
p. 30, Pusa BuU., 87, 1919. ^ apple, nutmega, etc. 


Pulvinaria, Targ. 


p. psidiif Mask., Green, p. 264, C. of C., 
Pt. IV, 1909, PI. C. 

P. vaidii. Mask., R^akrialma Ayyar, 
p. 27, Pusa Bull., 87, 1919. 

P, tkespesice. Green, p. 259, C. of C., Pt. 

IV, 1909, PI. XCVII. 

P, theapesioBy Ramakrishna Ayyar, p. 28, 
Pusa Bull., 87, 1919. 

P. tesaeUata, Green, p. 260, C. of C., Pt. IV, 
1909, PI. XCVIIL 


On guava, citrus, All over Soul li lndi:i 
Morinda, mango, and Ceylon, 
etc. 


On Thespeaia . Jattna (Ceylon). 

Do. . . Codavaii and 'ran. 

jure (Soiitli hidiu). 

On Ophiofi-hyza and Pundaluoya and 
Strofnlanihus, Nu^vaiu Kliya 

(Ceylon). 


P.cc21ulosa,Green,p.262,C.ofC.,Pt.IV, On Ciirus . . Pundalnoya (Ceylon). 

1909, PI, XCIX. 

P. UorcBy Green, p. 266, C. of C., Pt. IV, On Ixora cocciitca . Batticaloa (CVykm). 
1909, PI. CL 

P. «o/«€«foaa, Green, p. 267, C. of a, Pt. On ? ? • ■ Pundaluoy a (Ceylon). 

IV, 1909, PI. Cl. 


P.yiocci/era, Weatw., Green, p. 7, 1. M. N., On Acalppka leaves 
V(l),1900. 

1\ )naximay Green, Ramakrishna Ayyar, On Melia and 
p. 28, Pusa Bull., 87, 1919, Cotton. 

On Jatropka curcua . 


Calcutta. 


Coimbatore (South 
India). 

Kifitna dibtiiet (South 
India.) 



348 PROCEEDINGS OF THE FOURTH ENTOMOLOGICAL MEETING 

P. burkillif Greon, p. 3!, Pusa Mom., II, On Croton , , Calcutta. 

1908. 

P. obscura, Nowstoad, p, 23, I. M. N., On Htjgrophila epi- Madras. 
111(5), 1894. nosa. 


Lecanium, Burra. 

L. nigrunit Niet., Green, p. 229, G. of C.,') On numerous plants All over India and 
Pt. I, 1904, PI. LXXXIV. f spcciaUy coffee, Ceylon. 

L. nigrum t Niet, Ramakeishua Ayyar, t sandalwood, Por* 
p. 32, Puaa Bull., 87, 1019. ^ cotton. 


L. kemisphvuricum^ Targ, Green, p. 232, On eollee and many South India and Cev- 
C. of C., Pt. Ill, 1904, PI. LXXXV. other plants. Ion. 

L. hemiaphoirkumj Targ, Green, Rama- 
krishna Ayyar, p. 32, Pusa Bull., 87, 

1919. 

L. hemisphoRricum var Bdv., On ferns . . Salem; Oanjam 

Ramakriahna Ayyar, p. 33, Pusa Bull., (South India). 

87,1919. 


L. hesperidumtL. Green, p. 188, C. of G., 
Pt. Ill, 1904, PI. LXIII. 

£, heaperidum L. Green, Ramakriahna 
Ayyar, p. 33, Pusa Bull., 87, 1919, 


On tea, citrus, etc. 
On Dalbergia . 

On Coconut 
On Citrus 


Ceylon. 

Bengal. 

Malabar. 

Godavari. 


L. olmy Bern, Green, p. 227, C. of C., 
Pt. Ill, 1904, PI. LXXXIII. 

L. olecB, Bern, Ramakrishna Ayyar, p. 33, 
PusiBull., 87, 1919. 


L. longulum, Doug,, Green, p. 221, C. of 
C., Pt. Ill, 1904, PI. LXXX. 

L. lomjulumy Doug., Ramakrishna Ayyar, 
p. 34, Pusa Bull., 87, 1919. 


h. zxpansumy Green, p. 235, G. of C., 
Pt. Ill, 1904, PI. LXXXVI. 

L. expansum y Green, Ramakrishna Ayyar, 
p. 34, Pusa Bull., 87, 1919. 

L. expanaum var quadratum. Green, p. 236, 
C. of C., Pt. Ill, 1904, PI. LXXXVI. 

L. formicarii. Green, p. 190, C, of C., 
Pt. Ill, 1904, PL LXIV. 

Ls formicarii) Green, Pusa Mem., II, 
1908, p. 29. 

L. ramakrishncey .Green, (MS.) Rania- 
krishna Ayyar, p. 35, Pusa Bull., 87, 
1919. 


On Grewia, Duranta, Ceylon. 

T hespesia and Caj a - 
nns indicus. 

On Erythrina, tama* South India, 
rind, Sesbaniay 
Thcspcsia and 
BygropMla. 


On Albizziay Acaciay 
Grevillcaj Lor an- 

ihuSy etc. 

On Vitia 

On Cajanus indieva 

On Dalbergia and 
Litsfa. 

On CiUophyllum and 
Ficus retusa. 

On nutmeg . 

On tea, cinchona, 
etc. 

On unknown plant . 

On Ficus bengalensia 


Ceylon. 

Assam. 

Godavari (Sovlb 

India). 

Pundaluoya (Ceylon). 
Madras, Mysore. 
Balangoda, Ceylon. 

Ceyloh. 

Mysore. 

Godavari (South 

India). 


L. aigniferuniy Green, p. 197, C. of C., On Begonia sp., Ceylon. 
PI. Ill, 1904, PI. Lxvm. Caryoiay 
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L. signiferum, Ramakrishna Ayyar, p. >35, On banana Icivl-; \ i, , , * 

Pusa Bull., 87, 19iy. 

L. adersiy Newstead, p. 357, Bull. Ent. On Main-o 
Res., VII, 1917. ^ " 

Jj. adersi, Ramakrishna Ayyar, p. 35, 

Pusa Bull, 87, 1919. 

It. temllalumy Green, p. 206, C. of C., On Calopliyll(i})i 
Pt. VII, 1904, PI LXI. 

L. ieswUatum, Sign., Ramakrishna Ay\'ar, 
p. 36, Pusa Bull, 87, 1019. 

L, tessellatwn var perforatiun, NewsO, On ('un/u{<t ('inn.v- {V vKki 
G reen, p. 207, C. of C., Pt. Ill, 1904, mon, Cocouul etc ^ 

PI LXXII. 




Poiinbiit^ao (Smilh 
India), 


Do. 


L. mercarce. Green (MS.) Ranuikrisliiia OnOoila'. 
Ayyar, p. 36, Pusa Bull, 87, 1919. 


(South I ihiO). 


L. gymnospori, Green, p. 29, Pusa Mem,, On tiijiitiioauori'i 

II, 1908. 

It. ggmnosporiy Green, Ramakrishna Ayyar, 
p. 36, Pusa Bull, 87, 1919. 


Na.ias:ira(>pi t (South 
India). 


L. marsupiale. Green, p. 212, C. of C., On black ni tiix^r G vlon 
Pt. Ill, 1904, PL 1904, PI LXXV. Polhos and AnotL ‘ 

sp. 

L. marsupiah, Ramakrishna Ayyar, p. 36, 0,i black ])cpt)cr Malainr aid \in 
Pusa Bull, 87, 1919. ' n.alais ‘ (Sm.l'h 

India). 


L. depressumt Targ, Ramakrishna Ayyar, On Eranlhjmutit, Cuiinbatorc (South 
p. 36, Pusa Bull., 87, 1919. Thctipcmi, and indli). 

banana. 

(Maskell considers this the same as L. uifjruiu, X.). 


L. acutissimumy Green, p. 218, U. of 0., 
Pt. Ill, 1904, PI LXXVIIL 

L. acutissimu7n, Ramakrishna Ayyar, 
p. 37, Pusa Bull, 87, 1919. 

If. viride, Green, p. 199, 0. of C., Pt. Ill, 
1904, PI LXIX. 

L. viride, Ramakrishna Ayyar, p, 37, 
Pusa Bull, 87, 1919. 

L. ophiorrhizcEy Green, p. 193, C. of C., 
Pt. Ill, 1904, PI. LXVI. 

L. ophiorrhizccy Ramakrishna Ayyar, p. 37, 
Pusa Bull, 87, 1919. 


On coconut, arcca, Oi'yltju. 
pepper, etc. 

On coconut and Coimbatore (Sout^“ 
mango. India). 

On cotTce, cifrav, Ceylon, 
cinchona, etc. 

On coffee, citrn,<Sf South India. 

Aegky Carissu, 

Guava, etc. 

On Ophiorrhiza . Puiidaluoya, (Ceylon). 

On DiospijrosclilQ- Kuniul (South India). 
roxylo7i. 


L. discrepans, Green, p. 204, C. of C., On Tea . 

Pt. m, 1904, PI LXX. 

L. discrepans, Ra uakrishna Ayyar, p. 38, On mango and 
Pusa Bull, 87, 1919. banana, 


i. capparidisy Green, p. 187, C. of C., Pt, On Capixirls 77iOO}iii 

in, 1904, PI. LXIII. 


It'fronlale, Green, p. 192, C. of 0., Pt. Ill, On Calophyllum 

1904, PI. LXV. 


Pimdaluoya (Ceylon). 
Gcxlavari District. 

Pundaluoya, Ceylon. 

Do. 
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L. acu?»in<rftt7«. Sign., Green, p. 195, C. of On Jaminuni leaves Pundnluoya, Ceylon. 
C., Pt. Ill, 1904, PI. LXVII. 

Jj. 'punclvlijtrum^ Green, p. 205, C. of C., On MicMia ckam^ Peradeniya (Ceylon). 
Pt. Ill, 1904, PI. LXX. paka and mango. 

L suhlesseUatum, Green, p. 200, C. of C., On T ? . . Kandy (Ceylon). 

Pfc. Ill, 1904, PI. LXXI. 

L antidesmee, Green, p. 209, C. of C., On A?itid€sma . Pundaluoya, Ceylon, 
■pt. II, imPl* LXXIII. 

j;, pi peris, Green, p. 210, C. of G., Pt. Ill, On Piper sp. an Do. 

1904, PI. LXXIV. PaycJwtria. 

L bicracialum, Green, p. 214, C. of C., OiiKufjetda,CuUophy- Peradeniya, Ceylon. 
Pt. til, 1904, PI. LXXVl. Hum, etc. 

L mttwfl/fera, Green (1889) Green, p. 216, On mango and Do, 

C. of C., Pt. Ill, 1904, PL LXXVII. LUsea, 

L. armulinarios, Green, p. 220, C. of C., On Arundinaria sp. Do. 

Pt. Ill, 1904, PL LXXJX. 

L caarfttiaw, Green (1896) Green, p. 223, On coffee, Loran- Kandy, Ceylon. 

0. of C., Pt. Ill, 1904, PI. LXXXI. thus, 

Jj psidii, Green, p. 225, 0. of C., Pt. Ill, On guava, jak, etc. . Peradeniya, Ccylen. 
1904, PI. LXXXII. 

L.mrotna<u»i,Green{1896)Green,p.237, On Psycholria Pundaluoya, Ceylon. 

*C. of d, Pt. HI, 1904, PL LXXXVil. thwaitesii. 

L, ammelrimm. Green ( 1896) Green, p. 239, On Olyco&viis ptnia- Do. 

Pt. Ill, 1904, 0. of C., PL LXXXVIll. phyllu. 

h calopM^^i Clreen, p. 240, C. of C., Pt. On Calophyllum . Nuwara Eliya, 

’ III, 1904, PL L.XXXIX. Ceylon. 

I peradeniyenst. Green, p. 341, C. of C., On Piper nigrvm . Peradeniya, Ceylon. 

Pt. Ill, 1904, PL XC. 

L planum, Green, p. 243, C. of C., Pt. Ill, On Notkopeyia . Pundaluoya , Ceylon. 
'1904, PL XCI. 

L zonatum, Green, p. 246, C. of C., Pt. Ill, On Garcinia . Peradeniya, Ceylon. 

‘1904. PL XCII. 

i. jjkirifimuw, Green (1896) Green, p, 246, On Carism ? and ColomLo, Ceylon. 

C. of 0., Pt. HI, 1904, PL XCll. Izora on seashore. 

L, walti, Green, p. 0, 1. M. N., V(l), 1900. On tea . . . Assam. 

L. caprece, Linn., Green, p. 29, Pusa Mem., On almond . . Baluchistan. 

II, 1908. 

L. {Akermes) moiUanum, Green, p. 30, On unknown tree. . Janusai (Himalayas 
Pusa Mem., II, 1908. 7,000 feet). 

L. {Coccus) liizece, Rutherford, p. Ill, On Lit8e» . . Peradeniya, Ceylon. 

B. J., XXIV, 1915. 

L. persiem. Fab. Green, p. 31, Pusa Mem., On mulberry . . Jhelum (Punjab). 

ll, 1906. 
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Hetnilem ninm , N ewst, 

Ucanium Mricam, Green, p. 94, 1. M. N .,5 On Ficus and Cedar 
V(3), 1903. I 

HemilecaJiitiui imhrican-i, Ramakrishna f"On 7ff/ro/X7 multifldn CoimEalure .Snuth 
Ayyar, p. 38, Pusa’Bull., 87, 1919. 1 and fj-. India. 

J ccha. 


Diaspinje. 

Chioiiaspis, Si^n. 


Ck. vitis, Green (1896) Green, p. 140, C. 

ofC., Ft. 11,1899, PI, XLVil. 

Ck. vitis, Green, Ramakrishna Ayvar, p. ft, 
Pusa Bull., 87, 1919. 

Ch. dilatala. Green, p. 1 48, C. of C.. Pt. II, 
1899, PI. LI. 

Ck. dilaiaia, Green, Ramakrishna Avyar, 
p. 19, Pu3a Bull., 87, 1919, 


CK. varicom, Green, p. 146, C. of C., 
Pb. II, 1899, PI. L. 

Ch. varicosa. Green, Ramakrishna Ayyar, 
p. 10, Pusa Bull, 87, 1919. 

Ch. varirosa, Green, p. 437, Rec. Ind. 
Mus., XVI, 1919, 

Ch. spiculfUa, Green, p. 437, Rec. Ind., 
Mus., XVI., 1919 (Fig.). 

Ck. spiculaia. Green, Ramakrishna Ayyar, 
p. 11, Pusa B^ll, 87, 1919. 

Ch. acuminata, Green, p. 136, C. of C., 

Pt, II, 1899, PI. XLV. 

Ch. acuminata. Green, Ramakrishna 
Ayyar, p. 11, Puaa Bull, 87, 1919. 

Ch. acuminata var atricolor. Green, Rama- 
krishna Avar, p. 11, Pusa Bull, 
87, 1919. 

Ch. mussmndee, Green, p. 117, C. of 0., 
Pt. II, 1899, PI. XXXV. 

Ch. rhododendri, Green, p. 119, C. of G., 
Pt. II, 1899, Pi. XXXVL 

Ch. scrobicularum. Green, p. 121, C. of C'., 
Pt. II, 1899, PI XXXVIl. 

*Ch. graminift. Green, p. 123, C. of G., 
Pt, II, 1899, PI XXXVIII. 

Ch. dongcUa, Green, p. 126, C. of G., 
Pt. 11, 1899, PI XXXIX. 

C’A. elongata. Green, p. 438, Rec. Ind., 
Mus, XVI, 1919. 


On lan( cnltnia 

Pusa, Bihar. 

On nianj:() . . Coinihatoic- and 

Xilpiri.s. 

Onnut-mcp, manj;u Oyion. 

Eurycles, etc. 

On Palm and on Calcutta, 
arecapalm. Banjjalorc, South 

India. 

On Cdoftit/vi lunc’u- Pundaluoya, Crvlon, 
lot out. 

On pepper and on C'oorp. 

Loru)d)f)i.'i. Xilgiris. 


On hamhoo leaf . Periaghat (Malabar). 


On Ardesia sp. • Puiidaluoya, Ccyior. 

On E lod ia and Mala bar. 

Bossia. Madura. 

On Carissa and Coimbatore, South 
tamarind. India. 


On Musscciida and Pundaluoya, CVylon. 
lA)ranihis. 

On Rhododc ltd run . Xuwara Kliya, Ceylon. 


On Elo’ocurpv.'t . Pundaluoya, Ceylon. 


On A7idropogon Ceylon. 

Ferdvs. 

On Bamboo leaves . I^iiidahioya, Ceylon. 

On Bamboo . . Ootacamund (Nil 

giris). 


* Sec also on page 352. 
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Ch. aruTidinaricef Green, p. 127, C. of C., On Arundimria , Kelani Valler 

Pt. II, 1899, PI. XL. (Ceylon). 

Ch. minuta, Green, p. 128, C. of C., Pt. II, On Tetranthera . Pundaluoya, Ceylon 

1899, PL XLI. 

Ch. herbee, Green, p. 132, C. of C., Pt. II, On grasses of sorts . Do. 

1899, PI. XLIII. 

(This has recently been collected from the Niigiris in South India.) 

Ch. ’polygoJiif Green, p. 134, C. of C., On Polygonum . Pundaluoya, Ceylon 

Pt. II, 1899, PI. XLIV. 

Ch. dmgni, Green, p. 138, C. of C., Pt. II, On Elceagnus lali- Do. 

Pt. II, 1899, PL XLVI. folia. 

Ch. hedyotidiSf Green, p. 142, C. of C., On Ifcdyotis . . Do, 

Pt. 11, 1899, PI. XLVIII. 

Ch. liizem. Green, p, 144, C. of C., Pt. II, On Lilsea zeylanica . Do. 

1899, PL XLIX. Nuwara Eliya. 

Ch. litzecBt Green, p. 438, Rcc. Ind. Miis., On ghumti . . Darjiling. 

XVI, 1919. 

Ch. megalobat Green, p. 149, C. of C., On Psidiv in np “i , Kandy, Ceylon. 

Pt. 11, 1899, PL LII. 

Ch. mcgalobat Green, p. 438, Rcc. Ind. On Zlzyphus jvjuba, Pusa. 

Mus., XVI. 

Ch. flava. Green, p. 150, C. of C., Pt. II, On Antidema . Pundaluoya, Ceylon, 

1899, PL LUI. 

Ch. fodiens, Green, p. 155, C. of C., On bark of 'Loran- Pundaluoya, Ceylon 
Pt.ir, IS99,PLLV. thus, 

Ch. galUformans, Green, p. 158, C. of C., On Hedyoiis . . Kalutara, Ceylon. 

Pt. II, 1899, PL LVI. 

Gk. decurvata, Green, p- 63, I. M. N., On paddy , . Calcutta. 

V(3), 1903. 

r/mmima vardtt'erjfeas, Green, p.37, OnAndropoyon . Hoshiarpur, North 

Fusa Mem., II, 1908. India. 

(I have recently noted it on Andropogon nardus in Wynaad, South India.) 

Ch. mannif Green, p. 344, Pusa Mem., I, On tea on brinjal on Assam, Kangra, 
1907. Ficus. Calcutta. 

Ch. subcorticaliSf Green, p. 351, B. J., OnbarkofJak , Peradeniya, Ceylon. 

XVI, 1905. 

Ch. sirobilanthif Green, p. 352, B. J., On Sirobilanthus . Haputale, Ceylon. 
XVI, 1905. 

Ch. coronifera, Green, p. 363, B. J., XVI, On unknown plant . Galgamma, Ceylon. 
1905. 

Ch, cinnamomi, Greon, p. 354, B. J., XVI, On cinnamon . Pundaluoya, Ceylon. 

1905. 

Ch. annandakh Green, p. 434, Rcc. Ind. On Dendrocalamus Para snath (Bihar). 
M«a., XVI, 1919. strictus. 


^ See aUo on page 351. 




PKOCEEDINGS OF THE FOUETH ENTOMOl.OGICAI. MFKTIXG 353 

Ch, caroli. Green, p. 434, Rec., Ind. :Nru3., On tea . 

XVI, 1919. 

Rarjiliug. 

CK cWr, Green, p. 435, Reo. lud. Mu3., On chtr pine 

XVI, 1919. 

AliiiOra (C. P.). 

Ch ( PJienacoiijyis) gvdalnra, Green, p. 430, On Painl lOo 

Rec. Ind. Mua., XVI, 1919. 

Cndaliir (Xil^ iris). 

Howardia, Berl. nnd L(M)n. 

H, {Chionaspis) biciavis, Comst. -Green, On cinelionti, ton i 
p. 152, C. of a, Ft. II, 1899, PI. LIV. in Xiljoiris. 

etc,, in Ciylmi; en ten 

Hemichionaspis, Ckll. 

H. drMC£nce» Cooley, Ramakrishna Ayynr, On Aroca pnlin 
p. 13,PusaEull.,87, 1919. 

ScMif li 

11. aspidistroe Sign, Green, p. HO, 0. of C., Arcca, Aracid, Fievs, !(ni 

Pt. II, 1899, PI. XXXII. etc. 

H. aspidisira Sign, Ramakrishna Ayyar, On areca nm] jak (M^.siiro). m j) 0 ])prr ninl 
p. 13, Pusa Bui]., 87, 1919. rubber (Western Olmfs). (Ct'da- 

vari) and F (( '((inibat orc' ami 1 IiMbn ari). 

H. separata, Green, p. 6, I. M. N., V'(l), On tea . 

1900. 

. Darjiling. 

H. mxneff Mask. {Chionaspis alhizzicr On Alhizzia and 
Green) p. 115, G. of C., Ft. II, 1899, on pumpkin stem 
PI. XXXIV. 

II. mincyr Mask, Ramakrishna Ayyar, On Afjm-e bVevvd/ 
p. 14, Pusa Bull., 87, 1919. Ceded district x 

((^alculla) nnd on 

PitJKCoIohivnt ( C 1 \ ] ( .n ) . 

(K sliia, S. India), 

and hi{>' j.yru.'i in llir 
ciut h Jn(|i;i ). on ( n^lfihn in 
l.'iniarltul ({'fiiinbalnic). 

//. ficiy Green, p. 37, Pusa Mem., II, On Fins gloincrnUi 
1908. 

, Ihisa ( Itiliar). 

11. tninima, Green, p. 38, Pusa Mcin., II, On Fins sp. . 
1908. 

Do. 

77. alaice, Rutherford, p. 262, Bull. Ent. On Carsia alatn 
Res., 191.5. 

. Peradeniya (Ceyh^n). 

H. theae. Mask, Green, p. 113, C. of C., On Tea, Psychoirio. fVylon. 

Pt. II, 1899, PI. XXXIII. 

//. tAcffi, Mask, Ramakrishna Ayyar, p. 15, On Pomegranate (oiml alore {. u)th 

Pusa Bull., 87, 1919. loaves. India). 

H. chionaspijormis, Newst., Ramakrishna On wild indigo 
Ayyar, p. 15, Pusa Bull., 87, 1919. 

Do. 

Dinaspis, Leon. 

D, [Chionaspis) permutans, Green, p. 130,'] On Anhdesnia 

C. of C., Pt. II, 1899, PI. XLIL 1 On Evedia . 

D. ( Chionaspis) permutans, Green, Rama* V 
kiishna Ayyar, p. 11, Pusa BuU., 87, 1 

1919. J 

. Pundoluoya, Ceylon 
. Peria Pass, Malalar 
(South India). 
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Diaspis, Costa. 

2>. reset, Bouche, Raraakrishna Ayyar, On mango and 
p. 12| Pusa Bull., 87, 1919. gyrosa. 

■ South India. 

Z). echinocacti, Bouche, Green, p. 211, 

I. M. N., IV(4), 1899. 

D. echinocwH, Ramakrishna Ayyar, p. 12, On prickly pear. 
Pusa Bull., 87, 1919. 

South India and 
Bombay. 

D. fagr<B<ie, Green, p. 91, C. of C., Pt. I, On Fagrm ceyJonica 
1896, PI. XXV. 

Haldumraulla 

(Ceylon). 

D. lorantki, Green, p. 264, B. J., XIII, On Loranthvs 

1900. 

Pundaluoya (Ceylon). 

D. loranthi, Green, p. 483, Rec, Ind. Mua., On Loranthta 

XVI, 1919. 

Para snath (4,000 ft. : 
Bihar). 

D. amygdeUi, Tryon, Green, p. 87, C. of C,, On Callicarpa, 

Pt- 1, 1896, PI. XXIV. 

D. amygdali, Trvon, Green, p. 254, B. J., peach, etc. 

XIII, 1900. 

Ceylon. 

D. barberi. Green, p. 36, Pusa Mem., I, On LorantMis and 
1908. 

D. barberi, Green, Ramakrishna Ayyar, mango, 

p. 12, Pusa Bull, 87, 1919. 

South India. 

D> cinnainomi mangiftres Newet., Green, 
p. 433, Rec. Ind, Mus., XVI 1919, On mango 

D. cinnamomi mangiferct, Newat., Rama- 
kriahna Ayyar, p. 13, Pusa Bull, 87, 

1919, 

South India. 

Fioriniaf Targ. 

F, thtce, Green, p. 3, 1. M. N., V, 1900 . On tea . 

Northern India. 

F, fiorineot, Trag, Green, p. 94, C. of 0., On tea and coconut 
Pt. 1, 1896, PI XXVI. 

Ceylon. 

F. saproamce. Green, p. 96, C. of C., Pt. I, On Saproma . 

1896, PI XXVII. 

F. aaproartKE vac gehnice. Green, p.256, On Gelonivm . , 

B. J., XIIT, 1900 and p. 448, Rec. Ind. 

Mus., XVI, 1919. 

Pundaluoya (Cfylon). 

Nilgiris. 

f . aimilia, Green, p. 98, C. of C., Pt- I, On unknown plant 
1896, PI XXVIII. 

PHindaluoya, Ceylon. 

F. acrobicularuin. Green, p. 100, C. of C., On Gctrinera kcenigi 
Pt. 1, 1896, PI XXIX. 

Do, 

F. secreltt. Green, p. 102, G. of C., Pt. I, On Grewia crievialia 
1896, PI XXX. 

Do. 

F, 'proboscidaria, Green, p. 256, B. J., On Gelovinm lanceo- 
XIIT, 1900. laUm. 

Do. 

F. bideiM, Green, p. 351, B. J,, XVI> On unknown plant , 
1905. 

Anuiacll J J u::;. 

Ceylon. 



PROCEEDINGS OF THE FOURTH ENTOMOLOGICAl. MEETING 355 

F. aUavii(By Leon., p. 54, Redia III, 1906 On Ailnniid zeyla- Ceylon. 

nica. 

E. Jitm’perJ, Leon, p. 39, Red., Ill, 1906 . On.;wm>n(ifcfm<(- Ceylon. 

dlana. 

F. odincet Lecm, p. 24, Red., HI, 1906 , On Odim utodicr Cevlon. 

T. odmct, vat muUifWa On Turn, mUlMam. Klmsia (Assam) 

p. 448, Rec. Ind. Ii^us., XVI, 1919. ’ 

F. rubrodineatat Leon, p. 44, Redia, IIT, On Mnrrayn cat)- Cevlon. 

1906. iica, 

F. tumida, Leon, p. 38, Redia, III, 1906 . On Ore win . , Ceylon 

F. plana, Green, p. 447, Rec. Ind. On. Elaod^ndron Coimbatore an^l 

XVI, 1919. glnucum. Tinneveliy (South 

F. plana, Ramakrishna Ayyar, p. 15, Pusa ... ItuHa). 

Bull., 87, 1919. 

F. frontecmtracta. Green, p. 447, Rec. On Garchia ivdkn . Bombay 
Ind. M IS., XVI, 1919. 

F. sapindi. Green, p. 448, Rec. Ind. Mus., On Naptttrfioi trifo- Poona (Bombay) 
xvr, 1919. liatus, 

Anlacaspis, Ckll. 

A, jlacourtice, Ruth., p, 259, Bull. Ent . On Flaconrtin . . Poradeniya, Ceylon, 

Res., V, 1915. 

A. myristicm, Ruth. p. 260, Bull. Ent. On Myrisika . , Do. 

Rea., V, 1915. 

A. uncinati, Ruth. p. 117, B. J., XXIV, On Pan kum vvcina- Do. 

1915. lum. 

*Aspidiotus, Bouclie. 

A. destructor^ Sign., Green, p. 70, B. J., On tea, pepper, Ceylon, Bombay. 
XTII, 1900. rubber, etc., on 

mango. 

4. destructor. Sign., Ramakrishna Ayyar, On Ca^-'iia, Calofropis, CarutAa, brinjai 
p. 16, Pusa Bull., 87, 1919. ' tamarinrb castor, etc., in South India. 

A. orientaiis, Newst., Green, p. 70, B. J., ()n4////o.Sia and Ceylon. 

XIII, 1900. Osbeckia. 

A. orientalis, Newst., Ramakrishna Ayyar, On Cassia, Caloiro^ ScAith India, 
p. 17, Rusa Bull., 87, 1919. ' pk, Carma brinjai, 

tamarind, castor, 
etc. 

A. laianm, Sign., Green, p. 69, B. J., On Ficus carica (Ceylon), on Plmiix 
XIII, 1900. (Calcutta), on (htrns, etc., (Bombay), 

A. Icdanics, Sign., Ramakrishna Ayyar, on Carisso, sisaal hemp, etc., (Coimba- 
p. 17, Pusa Bull., 87, 1919. tore), on apple stem vShevaroys, South 

India). 

4. rossi. Mask, Green, p. 45, C. of C., On and (Ceylon), on Barring. 

Pt. 1, 1896, PI. VI. (Poona). 

♦ Add to tmis genus 4. ptrnicimis (see p. 20, nniC)’—FAiloT. 
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rom\ Mask., Ramakrishna Ayyar, 
p, 18, Pusa Bull., 87, 1919. 


A> c^anophj/lli, tSign., Green, p. 51, C. of 
a, Pt. I, 1896, PI. IX. 

A . Cf/anoph^lli, Sign., Ramakrishna Ayyar, 
p. 18, Puga Bull., 87, 1919. 

4. eydoni(B, Gomst., Ramakrishna A 3 ryar, 
p. 19, Pusa Bull, 87, 1919. 

4. dictyosopermi, Morg., Green, p. 08, 
B. J., XIII, 1900, 

A. dicfyosopermi, Morg., Ramakrishna 
Ayyar, p. 19, PusaB;ul]., 87, 1919. 

A. tamarindi, Green, p. 439, Ree. Ind. 
Mu3., XVI, 1919. 

A. iamarindi, Ramakrishna Ayyar, p. 20, 
Pusa Bull., 87, 1919. 

4. (/lefniberksea) camellice, Sign., Green, 
p. 60, C. of C., Pt. I, 1890, PI. XIII. 

4. (Hemiberlesea) camellice, Sign., Rama- 
krishna Ayyar, p. 18, Pusa Bull., 87, 
1919. 

4. (Ilemiberlcsca) pscijdocamclJicat Green, 
p. 438, Rec. Ind. Mus., XVI, 1919. 

4. (Hemiberlesen) psef/docamcVicp, Rama- 
krishna Ayyar, p. 20, I'usa Bull., 87, 
1919. 

A. moorei, Green, p. 199, Ent. M. M., 
1890. 

4. aurantii, Mask, Green, p. 58, C. of 0 , 
Pt. I, 1890. 

4. anrafiiii, Mask, Ramakrishna Ayyar, 
p, 20, Pusa Bull., 87, 1919. 

A. fveus, Ashm., Green, p. 43, C. of C., 
Pt. I, 1890, PI. V. 

4. /Zc?/.?, Ashm., Ramakrishna Ayyar, 
p. 21, Pusa Bull., 87, 1919. 


4. inglandiilomsy Green, p. 33, Piisa 
Mem,, II, 1908. 

4. trilohitijormisy Green, p. 41, C. of C., 
Pt. 1, 1896, PI. IV. 

4. Irilobitiformisy Green, p. 66, B. J., XIII, 
1900. 

4. trilohitijormuy Ramakrishna Ayyar, 
p. 21, Pusa Bull., 87, 1919. 

4. tran&paunsy Green, p. 69, B. J., XIII, 
1900. 


On mango (Godavari), on Carissa (Coim- 
batore) and on pomegranate (Bilaspur 


On tea, cinchona, Ceylon, 

etc. 

On banana and NUgiris. 

Ceara i*ubber. 

On imported grape, fig,, pear, etc. (South 
India). 

On Oycasy Opuntia Ceylon, 

and Galophyllum. 

On Dendrohium (Bangalore), on Mimvfiops 
ehngi (Coconada, South India). 

On tamarind leaves Coimbatore, South 
India. 


On tea, cinchona, Ceylon, 
etc. 

On tea and on Eng- Nilgiris. 
lish elm. 


On Cappnrifi aiylom Bellary District 
(South India). 


On Grhlea iomm- Madras. 

tOMs 

On aloe and G\ini» Ceylon, 
trees. 

On rose (North India and South India), 
on CiWuH (Pusa, Bihar). 

On ^}\.Qd,odmdvoiii . Ceylon. 

On t'icus, mango, Ciirufiy l^vgenia, etc., in 
South India, on Pkeenix, arcca, orange, in 
Bombay. 

On unknown plant (Mahableshwar, Bombay) 
and on jak (Bangalore, South India). 


On Dalbergia amj Calcutta. 
Ixora (Ceylon) ; 
on ? 

Op Dalberyia 


. Ceylop. 
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'*■ • Pundal„»va, Ceylon. 

A. putearm, Green, p. 54, 0. of 0., Pt. I, On StrobUanthis n 

1896, PI. X. ’ 

4. secrelus, Ckll., Green, p. 64, C. of C., On Lamboo n 

Pt. 1, 1896, PI. XV. ■ ■ 


A. tJiece, Mask, p. 59, 1. M. N., 11, 1891 . On toa , 

A. tJiece var rhododendri, Green, p. 67, On Rhododendron 
B. J., XIII, 1900. 

A. artocarpi, Green, p. 200, Ent. M. M., On Ariocarpvs 
1896. 


Kangra, Punjab. 

Xuwara Eliva {Cov- 
lon). " ^ 

Pom bay. 


A. glomeratiis, Green, p. 93, I. M. N., On sugarcane 
(V. 3), 1903. 


Nortliorn India 


4. hariii^ Ckll., Green, p. 439, Rec. Ind. 
XVI, 1919. 


On (Poona, Bombay) ; also noted 

recently at Coimbatore on turmeric;. 


A.hngispinuSf Morgan, Green, p. 340, Onjak . . Coyloii 

B. J., XVI, 1905. 


A. cuculus, Green, p. 341, B. J., XVI, In galla of il/c^Na . Peradeuiya, (Vylon 


A. (Chrysomphalus) pedronis, Green, On unknown shrub Ceylon 
p. 341, B. J., XVI, 1905. 


A.{Okr.) ?nalholus. Green, p. 342, B. J., 
XVI, 1905. 

A. (Chr.) cistuloideSf Green, p. 342, B. J., 
XVI, 1905. 

A. (Chr.) qmdriclavatus, Green, p. 343, 
B. J., XVI, 1905. 

A. (Chr.) taprobanus, Green, p. 344, B. J., 
XVI, 1905, 

A. {Cryptophyllaspis) occultus. Green, 
p. 56, C. of 0., Pt. 1, 1896, PI. XI. 

A. {Cry.) occuUm var dongatus, Green, 
p. 345, B. J., XV, 1905. 

i4. {Targionia) phyllmihif Green, p.344, 
B. J.. XVT, 1905. 

A. paniti^ Ruth., p. 113, B. J., XXIV, 
1915. 


On Mmusops Do. 
hexandra. 

On cinnaiuon leaveg Do. 

On Murraya exoUca, Do. 

On Phyllanihis 
myrlijolws. 

OnQrexciaryiieTiialid Pundaluoya, Cijloii. 
... Ceylon. 

On PJiyllanthvs , Do. 

On Panicum . . Peradeniya, Ceylon. 


Odonas'pis, Ckll. 

0. {Aapidiotus) inusitaius^ Green, p. 66, 

C. of a, Pt. 1, 1896, PI XVI. ( On bamboo 

0. (Aspidiotus) inusitatuSf Green, p. 71, \ 

B. J., XIII, 1900. 

0. {Chionaapis) simplex^ Green, p. 160, Do. 
aofC.,Pt.II, 1899, PI. LVII. 


Kel%ni Valley, 
Ceylon. 


. Pundaluoya, Ceyicn. 


2a 
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0. iChionaspis) simphXj Ramakiighna On bamboo , . 

Ayyar, p. 22, Pusa Bull., 87, 1919. 

Coimbatore, South 
India. 

0. canaliculaltis. Green, p. 72, B. J., XIII, Do. 

1900. 

Pundaluoya, Ceylon 

0. peniciliata^ Green, p. 346, B. J., XVI, Do. 

1907. 

0. penicillala, Ramakrishna Ayyar, p. 22, Do. 

Pusa Bull., 87, 1919. 

Ceylon. 

Coimbatore, South 
India. 

LeucaspiSf Targ. 

L, cockerdli, de Charmoy (1899), Green, On Drotceena 
p. 354, B. J., XVI, 1915. and Pritchardia. 

Peradeniya (Ceylon), 

L. UmonicR, Ruth., p. 117, E. J., XXIV, On Limonia akita , 
1915. 

Do. 

L, indica. Marl., Green, p. 449, Rec. Ind. On mango 

Mu8.,XVI, 1919. 

Poona (Bombay). 

It. indicB’OrientaUs, Lind., p. 127, Zt. F. On Finns khaaya 
Wias. insektenbiol, VI(4), 1911. 

India. 

L.japonica, Ckll., Green, p. 449, Rcc. Ind. On Ficus religiosa , 
Mus., XVI, 1919. 

Calcutta. 

I. salicis. Green, p. 449, Rec. Ind. Mus., On BaUx sp. . 

XVI, 1919. 

Baluchistan. 

Aonidiella^ Berl, and Leon. 


A. poihi, Ruth., p. 262, BuU. Ent. Rea., On Poihoe scandens , 
V. 1915. 

Peradeniya, Ceylon. 

Aonidia, Targ. 

A. cornigeTy Green, {Grccniclla corniger, On Psychotria and 
Ckll.),p. 69, C. of C., Pt. I, 1896, PI. Litsea. 

XVII. 

Pundaluoya (Ceylon). 

A. bullata, Green, p. 72, G. of C., Pt. I, On Noihopegia cok- 
1896, PI. XVIII and p. 73, B. J., XIII, brookiana. 

1900. 

Do. 

A. loranthit Green, p. 74, C. of 0., Pt. 1, On Loranthua sp. , 
1896, PI. XIX. 

Da 

A. obscura. Green, p. 74, C. of C., Pt. I, On Loranthvs 

1896, PI. XIX. 

Pundaluoya, Ceylon. 

A. perpkxa, Green, p. 252, B. J., XIII, On Mesua ferrea 
1900. 

Peradeniya, Ceylon. 

A, j^anchonoideSi Green, p. 252, B. J., OnFicua 

XIII, 1900. 

A 

Do- 

W 

A. spaiulala) Green, p. 348, B. J., XVI, On Psychotria 

1905. 

Do. 

A- Green, p. 348, B. J., XVI, On4fe^ita 

1905. 

Peradeniya, Ceylon. 
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echincUaf Green, p. 347, B. J. XVI, On Hetnicyclia 
1905. 

A. pusilla, Green, p. 347, B. J., XVI, On Cnns^a 

1905. 

A. crenulata, Green, p. 348, B. J., XVI, On ^fcmeclJlon 

1906. 

A crenulata, Green, p. 441, Rec. Ind. On Vatka lanai folia 
Mua., XVL 1919. 

A distinctimma, Newst., Green, p. 35, On Neri urn oleander . 
Pusa Mem., II, 1908. 

A denlata, Lind. (1911), Green, p. 441, On irfllswm pwiV/o 
Rec. Ind. Mus., XVI, 1919. 

A smnosissima, Lind. (1911), Green, On /^frerr!- 

p. 441, Rec. Ind. Mus., XVI, 1919. dra. 

A taraioniopsis, Lind. (1911), Green, On MUiusavdufina , 
p. 441, Rec. Ind. Mus., XVI, 1919. 

/L viridk, Lind. (1911), Ramakrishna, On A glai a . 
Ayyar, p. 22, Pusa Bull., 87, 1919. 

A. indica, Green, p. 440, Rec. Ind. Mus., On unknown ])lant . 
XVI, 1919. 

A /ema,Ruth.,p. 265, Bull. Ent. Res., OnMcsnaferna 
V, 1915. 


AnumdIiapiinL 

Ceylon. 

Ceylon. 

Do. 

Assam. 

Balncliistan. 
Knmickinr: Hdl 

(North India). 
C'liitral Imli.i. 

Burm.i. 

I'nvv.ancori' (SouOi 
India). 

Ciileutta, 

. Poradeniya, Ceylon. 


4. tentaculata. Green, p. 440, Rec. Ind. 
Mus., XVI, 1919. 

i. tentaculata, Ramakrishna Ayyar, p. 22, 
Pusa Bull, 87, 1919. 


On Valeria indica . Quilon{Smiih India). 


Pseudaonidia, Ckll. 

P oreodoxm, Ruther., p. 260, Bull. Ent. OnOreodoxa . 
Res., V, 1915. 

P. irrepta, Ruth., p. 261. Bull. Ent. Res., On unknown plant 
V, 1915. 

P. fossor, Ruth., p. 193, Bull. Ent. Res., * 

V, 1916. 

Gyyyincispis, Newstead. 

0. spirumarginaia, Green, p. 348. B. J.. On Mesnaferrea 
XVI, 1905. 

Q. ficus, Green, p. 441. Rec. Ind. Mus., On Ficus retusa 
XVI, 1919. 

0, ficus, Ramakrishna Ayyar, p. 22, Pusa 
Bull., 87, 1919. 


Poradeniya, Ceylon. 


Ceylon. 


Peradeniya, Ceylon. 


Kollegal, South Im-ia. 


0. ramakrishnee. Green, p. 442, Rec. Ind. 
Mus., XVI, 1919. 

G, ramakrishncB, Rumakrishna Ayyar 
p. 22, Pusa BuU., ST, 1919, 


On Hemigyrosa 
tcauescens. 


Courtallum, 

Gndia. 


South 


2^a2 
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LepdosaphiSi Shimar. 

L. be,chiii Newm., Green, p. 78, C. of 0., Ov^GitrusandTod,' Ceylon. 

Pt. I, 1896, PI XX. ddia. 

h. becJcii, Newm., Uamakrishna Ayyar, On pepper , , Travancore, South 

p, 23, Pusa Bull., 87, 1919. India. 

L. cocculi. Green, p. 81, C. of C., Pt. I, On Cocculus macro- Kandy, Ceylon. 

1896, pi. XXI. carfua, 

L. gloveri, Pckd-, Green, p. 83, C. of C., On orange , . Bo. 

Pt. 1, 1890, PI. XXII. 

L. pallida, Green, p. 85, 0. of C., Pt. I, On unknown plants . Do. 

1896, PI, XXIII. 

X. pallida, Rumakrislina Avyar, p. 24, On guava . , G odavari District. 

Pusa Bull., 87, 

L. laaianihi, Green, p, 253, B. J., XIII, On LasiantMia and Ceylon. 

1900. croton. 

L. fascicda, Green, p. 31, Jour. Eco. Biol., On rubber , , Do. 

VI, 1911. 

X. erythrincB, Ruther., p. 264, Bull. Ent. On Erythrina bark . Peradeuiya, Ceylon, 
Res., V, 1915. 

X. amhigua, Ruther., p. 264, Bull. Ent. On Mesuaferrea . Do. 

Res., V, 1915. 

X. vandcCf Ruther., p. 116, B. J., XXIV, On Vanda spathulata Do. 

1915. 

X. piperis, Green, p. 34, Pusa Mem., II, 

1908. On Piper nigrum . Malabar, South 

L. piperia, Ramakrishna Ayyar, p. 22, India. 

Pusa Bull., 87, 1919. 

X. travancorienaia, Lind. (1911), Green, On Aglaia minvJi- Travancore. 
p, 446, Rec. Ind. Mus., XVI, 1919. fora. 

Ty. auriculatus, Green, p. 446, Rec. Ind. On croton . . Calcutta. 

Mus., XVI, 1919. 

X. rdrusiis, Green, p. 446, Rec. Ind. Mus., On LUsea whiiiana . Nilgiria (8,000 feet) 
XVI, 1919. (South India). 

X. retruaus, Ramakrishna Ayyar, p. 24, 

Pusa BuU., 87, 1919. 

X. melt®, Green, p. 445, Rec. Ind. Mus., 

XVI, 1919. On Melia . . Coimbatore, South 

X. mdice, Ramakrishna Ayyar, p. 24, Pusa India. 

Bull., 87, 1919. 

IschnaspiSf Dougl. 

X. spatkulata, Lind., p. 127, Zt. E. Wiss. On Vaiicaobacura . W. Palukonda, Jum- 
inseketenbiol, VII(4)> palai (South India)- 


Parlatoria, Targ. 

P. nytilaspi formis, Green, p. 164, C. of 0., On Psyebotria. . Pundaluoya, Ceylon. 
Pt. II, 1899 . PI LVni. 
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rm.Jaluo,va,C.ylo„. 

P. aonidiformis, Green, p. 168, 0. of C., On ^^oillopeQia fo/c- Hn 

Pt, IL 1899, PI LX. brookiani ^ ^ 

P. ^eus. Curt., Green, p. 349, B. J., On Cymbidium bko- Kan^v (VvK.n 
Xvl, 1905. Jor. ' ' ' 

P, proteus, Curt, Bamakrishna Ayyar, On Vanda nm\ Btl Bnur.L.vo 
p. 24, Pusa Bull., 87, 1919. htuhm. InJi' ’ ‘ 

P. proteus var. phyllantki, Green, p. 350. On PhaUauthus . Pn- i.lrniv. .. 
B.J., XVI, 1905. ' ' 

P. proteus var. mytilaspiformisf Green, OnCycas , . l%,nil'\v 

p. 35, Pusa Mem., II, 1908. 


P. {Websteriella) atlaniice, Green, p. 350, On Alifudiaco/loricn llai i iin . ( . vi n 

B. J., XVI, 1905. ' 

Noted also on Miliusa indka, Courtallum (SouUi liulia) Itv Liiulin-cr. 

P.p5eMdasptdio^!t5, Lind., p. 131, Insekten On Vanda . India 
Borse, XXII (33), 1905. 


P. pergandii, Comsb., Ramakrishna Ayyar, On croton 
p. 26, Pusa Bull., 87, 1919. 

P. pergandiif Green, p. 441, Eec. Ind. OnGorci/iw 
Mus., XVI, 1919. 


Pin'la Pass, Valalar, 

(Suiith India). 
Siiigliliuin (I’cn^al). 


P. calianihina, Berl. and Leon., Rama- On o/erz/u/cj' Maunis. 

krishna Ayyar, p. 26, Pusa Bull,, 87, 

1919. 

P. calianthina, Green, p. 445, Rec. Ind. On Mango (Kajpatana), on .yirlalia (Hum- 
Mus., XYI, 1919. bay). 


P. zizyphuSf Luo., Green, p. 102, 1. M. N., On Citrus 
V(3), 1903. 

P. zizyphus, Luc., Ramakrishna Ayyar, On Citrus 
p, 26, Pusa Bull., 87, 1919. 


CalciiUn. 

Coiinbaic'ic, Sunlli 
India. 


P. ariocarpi, Green, p. 442, Rec. Ind, On jak 
Mus., XVI, 1919. 

P. artocarpi, Ramakrishna Ayyar, p. 26, 

Pusa BuU., 87, 1919. 


roiiaghiit, Maldftr 
(South India). 


P {W ehsleriello) papillosuy Green, p. 443, 
Reo. Ind. Mus., XVI, 1919. 

P. {Websteriella) papillosa, Ramakrishna 
Ayyar, p. 26, Pusa Bull., 87, 1919. 

P. vatericBt Green, p. 444, Rec. Ind. Mus.. 
XVI, 1919. 

P. vaferwB, Ramakrishna Ayyar, p. 26, 
Pusa Bull,, 87, 1919. 

P. mangifereSy Marl., Ramakrishna Ayyar, 
p. 27, Pusa BuU., 87, 1919. 

P. orieTOalis, Newst., Ramakrishna Ayyar, 
p. 24,Pii8aBQU„87, 1919. 


On jak 

Talghat, t^oulh Indi 

On Vateria indica . 

Qnilon, South India. 


On palmyra . 

, Godavari, 

South 

India. 


On wild plant 

. Coimbatore, 

South 

India. 
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P. cx nzUicB, . On Melia , Coimbatore, South 

r'^India. 

P. crUtiJerct, Green (MS.) , , , On Citrus} . , Maddur, Mysore 

(South India). 

Gryptofarlatorea, Lind. 

Q. pjrlatoreoideSyljm^.t ^ 89, Zt. F. Wiss. On Xanthophyllum India, 

inaektbiol, VIIf3), 19U. JIavescens, 



46.— A LIST OF PARASITIC HYMESOPTEEA OF ECOKOMIC 
IMPORTANCE FROM SOUTH INDIA. 

By T. V. Ramakrishna Ayyae, B.A, F.E.S., F.Z.S., Assistant Ento- 
mologist, Madras. 

Since submitting my first list of economic parasites at the last meeting 
in 1919 (vide paper No. 69, pp. 931-936 of the Report of the 3rd Evto^ 
mologiodl Meeting), I have been able to gather further information and 
get further material worked out on the subject, and the following supple- 
mentary list is added to form a more or less complete and connected 
record of these useful insects so far as at present known. It is hoped 
it may be of use to those interested in this aspect of Entomology. 


>'o. 

Parasite, 

Family or 
Sub-family. 1 

I 

j 

KiUiiily ( r 
Sub-family, r 

Looiilitv. 

1 

Teknomus cohmani, 
Craw. 

ProctotrypidK 1 

Egps of Bolycons 1 
indicits. 

1 

iV-ntatoiiiKliit; . ■ 

Mjhori’. 

2 

Hadrojiotf^s fulviventris 

Do. 

Eggs of C!ari{/7-(j!lii 
t/ilhsa, 

Corc'ifUi’ . 

Bangalore. 

3 

Armtatus cohmani 

Encyrtidffi 

Eggs of Beyorteii/ii 
serralus. 

Poiitaloiiiuix , 

Do. 

4 

rhurotro'pis foveolatus, 
Craw. 

Eulopliida; 

Lat\ a of EpiUich- 

('oiTiiu'llidit . 

Do. 

9 

Tetrastichus cohmani, 
Craw. 

Do, 

Lana of AspUh- 
morplKi vdlio.ris. 

OlirysohR'lidii' . 

Do. 

6 

Tetrastichus ophiusm, 
C'raw. 

Do. 

LarAa of Achxn 
jaiiata, Linn 

Noctiiidit 

Mysore. 


Eupleclms nyctemercs, 
Craw. 

Do. 

Laiva of VycfPHicri/j 
ladicinia. 

Hypsidiu 

Bit ij galore. 

8 

Bruchocida orkntalis, 
Craw, 

Eupelmida 

1 

Larva of JfrFi7(as 
ckvieniis. 

Briu'hjtla* 

Do. 

9 

Bructiobius colemani, 
Craw. 

1 

Pteromalidm . ^ 

Do. 

Do. 

Do. 

10 

A'panleles prodenice, 
Vier. 

BracoTiidsD 

Larva of Frotkiiia 
lilnra. 

Xoduidas 

Do. 

n 

A. iaroffamte, Vier. 

Do. 

Larva of Ja'-yyama 
dorsalis. 

Lasiocaui]udie 

Do. 

12 

Aphidius cohmani, 

Vier. 

Do. 

Aphis OB tobacco 

Apliidid® 

DO. 

13 

Meieorus arctiicida, 
Vier. 

Do. 

Larva of • » 

Arctiada 

Mysore, 

14 

Protopantelet colemani, 
Vier. 

Do. 

Larva of Orgyia 
postica. 

Lymantrladse . 

Do. 

n 

P, ereatonoH, Vier. 

Do. 

Creaionoius albit- 

Arctiad® 

Do. 

16 

P. papiUonit, Tier. . 

Do. 

papiiio demohus 
and P. polytet. 

PapilioBidffi . 

i 

Do.' 
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Ko. 

Parasite. 

Family or 
Sub-JamiJy. 

Host, 

Family or 
Sub-family. 

Locality, 

17 

P. glauropi, Vier. 

BracoiddEe * 

StauToput allernua 

Notodontidse . 

Bangalore. 

18 

MvcTOiorHea lUtomla 
Vier. 

Ichoeumonidm, 

Achcea janata 

Noctuidffi 

Mysore. 

le 

tylepia, 

Vier. 

Do. 

Sylepla derogaia . 

Pyralidaa 

Do. 

20 

Pridoimmi euzopMrce, 
Vier, 

Do. 

EuzopJiera pertt- 
cella. 

Do. 

Bangalore. 

21 

Zametochorus orienta- 
lit, Vier. 

Do. 

Aclrnea janata , 

Noctuidae 

Mysore. 

22 

Asobara orieiitalis, 

Vier. 

Alysiidse . 

Fruit fly . 

Tr5T)etid86 

India (Com- 
pere Coll). 

2S 

Diachasmi'iHorpha com- 
perii, Vier. 

Braconidse 

Do. 

Do. 

Do. 

24 

Apantelet pbycodit, 
Vier. 

Do. 

Pkycodes raditiffl . 

Glyphipterygidse 

Bangalore. 

25 

A. plusicB, Vier. 

Do. 

Phisiapeponit , 

NoctuidEe 

Do, 

26 

Kufit/athit eryplop/ilC' 
bice, Vier. 

Do. 

Argyropioce tile* 
pida. 

Eucosmida) 

Mysore, 

27 

Umchorus pliisieephu 
lus, Vier. 

Ichneuraonidre 
(a hyperpara- 
Bite? on No. 25). 

Plus fa p€p0iis . 

Noctuidas 

Bangalore, 

28 

Pruehophayus mdlipet, 
Gah. 

Eurytomidae , 

On Dkaimha pod. 


Coimbatore. 

29 

Eurytonia parasas 

Do. 

On Parasa Upida 
and Thosea ep. 

Limacodida , 

Do. 

30 

Euryioma detUicoxa, 
Gah. 

Do. 

From stored Maize 

1 seeds. 

- 

Do. 

31 

Eurutcjna defUipedm, 
Gah. 

Do. 

1 On giugelly gall 
fly. 

Cecidomyiad® . 

Do. 

32 

Eurytoina selUibia, 

Gah. 

Do. 

From galls on 
Cordia myxa. 

! 

! 

Do, 

33 

Euryionm hindupuren^ 
git, Gah. 

Do. 



Hindupur. 

34 

Sloiiiocgrat ayi/ari, Gah. 

CiialcididsB 

On Parasa lepida. 

' Limaeodid® 

Coimbatore. 

35 

CMlcis argentHrong, 
Ash. 

Do. 

On Laaiccampid . 
larva. 

Laaiocampid* . 

Do. 

36 

Aphycus fusddorsum, 
Gah. 

Encyrtidse 

On Ceroplastodes 
cajani. 

Coccldse . 

Do. 

37 

Anicetua ceylonensU, 
How. 

Paracopidosomoptis 
jam, Gir. 

Do. 

Do. 

Do. . 

Do. 

38 

Do. 

On Plusia siynata 

[ Noctiiidffi 

Do. 

39 

Eveomys leemioruyn, 
Mayr. 

Do. 

On ieca?wum nig- 
rum. 

Coccid® . 

Do. 

40 

EuptemTuUus parnara, 
Gah. 

PteromalidsB . 

On Parmra 

mathiat. 

Hespeiiad® 

Nellore-l 

41 

Meraporua vandinei, 
Tuck. 

Do. 

On Sitodrepa 

Ptinidee . 

Madras.^ 

42 

Iphmdax ap. . 

Braconidse 

ChUo simplex , 

PyralidsD 

Coimbatore, 

Kurnul. 

43 

Aferiortofui 8p. . 

Do. 

Do. 

Do. 

Do. 

44 

Afteroplttii sp. > 

Do. 

Aehma janaict » 

Noctuid® 

% 

South India, 
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No. 

Par&Bite. 

Faniily or 

Sub* family. 

Host, 

i I'atiolvur , ,,, 

I Stib-tuunly. : bocAllty. 

4& 

Meieorna sp. 

Bracdnidrp 

C irpIiK? sp, . 

j Niu-luiihi' . Soulli Arciil. 

46 

PAujwrofomfi sp. . 

Do. 

E»:o}>}tcrti piiti- 
Ci'Htt. 

j lAraliihc . Viiiinlmpiro, 

47 

Aleiodeis^. . , . 

Do. 

Conthajla 

‘ l.iiiini’.uii.lr*' . 1 Maliilifir, 

48 

Chelonits sp. 

Do. 

Spuili'plciui mitvii- 
ti'i. 

: Ni-nii.l.k' . i Dll. 

40 

Chel&fiella sp. . 

Do. 

sirih-.nptcryx r- 

>•. ! V li; ‘l.i . S.p'iHh All-, a. 

50 

Microbracon sp. 

Do, 



51 

Megalommum sp. 

Do. 



52 

fiJasinHs -indicifs 

l'ilas!iii>Uo 


lau . ; lb-. 

53 

E. myhmtidis Rob. . 

Do, 



64 

Pediolxtpsis locvslivot'a 

Koh. 

EulopliitUd 

. Cr.odu li'.U. 

1 t' . liu. 

55 

Pleurotropis epilacJina:, 
Koh. 

Do. 


• r'll- Al . llo. 

56 

Tetradiehiis ayyari, 

Roll. 

Do. 

1 

. (7o7,),s;.v^-/,.r 

■ . no. 

57 

Tdrasliehus ivjemiia- 
was, Roh. 

1 Do. 

1 (liuluniiitv^ol • 

: Ai llu vi;.p|.i- . . lb', 

58 

Tetrattlickiis coimheUo- 
rensis, Roll. 

j Do. 

■ (.'iiobi'.ii -fall tlv , 

, r. p . ' t>ii. 

59 

Euryxcotolinx coimbato- 
rensis, Roll. 

! Do. 

i 

1 C'-;/.;i-..^f/(7rii rcc. -’ 



60 

Eifplectrus etrplexiiB 
Roh. 

■ Do. 

j 

i 

■ rci-igcft 

1 

1 


In the above list Nos. 1 to 27 inclusive arc Soutli Tiulian siiecic.s 
described by Crawford and Viereck in the Procvtilinii^ of the I'mUd 
States of America National ilJwseuHi, Vol. 12 (191 2-1:!). from luiitcnal 
apparently forwarded to them by Dr. Coleman of My.-ore. Those horn 
Nos 28 to 41 are species recently described by lli . Oalian ol iK b. A. 
Bureau of Entomology from material submitted from Com.batorc 
The rest {42-Bl) are Braconids, the genetic dctcvminatioiis alone of 
which were communicated to us very recently by II. I. . 1 icreck to whom 
I had submitted a consignment of these and othoi ]..r.i(oni( paia.i (.■. 
Mr. Viereck writes that he is unable to work out the .sjiMafic charac ers 
and has suggested that we might describe theim adding 
time that most of our forms are new. I Uxe mi idea o c cs g 
in course of tim? the more easily detenninab e species w ^ 

of available literature on forms previoiisl) rccorc ei rom m la ^ 

60 are Chalcidoid wasps very recently ^e-nbed by Bohw- r of the^L.^ 
S. A. National Museum (published m Annals and Maga.i y 
History, Vol. VII, January 1921. p. 123) from a consignment of para 
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Mr. Fletcher. 


B(r. BeeBon. 


Resolution 1. 


Dr. Gravely. 

Mr. Fletcher. 


sitic Hymenoptera submitted to Dr. L. 0. Howard from Coimbatore a 
couple of years ago. 

It is unnecessary to add that there still remains a considerable amount 
of unworked material which would appreciably add to the above list. 
But all the same, now that we have some at least of the more important 
forms identified and a beginning made, it may at least help us to work 
up from this small nucleus and get further information on these very 
interesting and extremely useful insects. 

The scattered manner in which descriptions of these parasitic Hyme- 
noptera and of many other insects described from India have 
appeared recently will give workers in these groups much trouble. Odd 
papers are always appearing in the Annals and Magazine of }^aluml 
History and the Froceedings of the U, S. National Museum.- It is very 
desirable that descriptions of Indian species should appear in Indian 
publications. There is no difficulty in this respect so far as means 
for publication are concerned. Prof. Felt’s paper on new Cecidomyiadee 
was sent out here for publication as a Memoir of this Department. I 
think that all specialists to whom Indian material is submitted for 
determination should be asked to send their descriptions for publica- 
tion in India as far as possible. 

Is this principle accepted by Government ? The Forest Department 
do not do so in the case of those outside their own service. I think 
a resolution would be within the scope of this meeting. 

The Chairman then proposed the following resolution, which was 
seconded by Mr. Beeson : 

“ This meeting considers it desirable that papers dealing with Indian insects sent 
out to specialists by Government Institutes m India should be published in India in 
either Departmental or other publications as iat as possiblei in order to render them 
hilly accessible to entomological workers in India.” {This Jie.soluHon ivas 
cavried tmammonsly.) 

I agree. The best way to get a publication widely known is to get 
well known specialists to publish in it. If this is done Indian literature 
must be noticed by the whole world. 

Government publications are lavishly distributed ; our Entomolo- 
gical publications go all over the world. 



46 —REPORT OF THE CATALOGUE COMi^HTTEE. 

TEe following orders have been catalogued 

Orthoptera, Neuroptera, Strepsiptera, Miciolei)idopteTa, lleiuin- 
tera, Homoptera. ■' 

Also the following families in other orders 

Diptera.— Culicidffi, Tabanid®, Dolichopodida', Jhiscida?. 

Coleoptera.— Scolytidae, Platypodidtc, Bostrychida'. 

It is proposed to proceed in the near future with the issue of i.arts 
of the catalogue on : — 

Culicid®, Miorolepidoptera, Bostrycliida, riatyj)odida, Seolj tida, 

Acrididse, Aciydidse, Stratiomyiada). 

We hope to publish the Catalogue in parts which will neccssiuily Mr. Fletcher, 
vary with the size of the group treated in cacli jiait, but ordinunly eacli 
part will probably consist of 24 pages as a minimum. 

Supplements might be issued in the same form as the Zoofogiral Mr. lyenRar. 
Record, 

This is already done in my annual report for the Board of Scienlifu' Mr. Fletcher. 
Advice. 

I have a list of Indian Staphylinidae up to date for my own use com- Dr. Cameron, 
prising about 1,500 species but of course many more species remain 
to be described. Would the Committee care to publish it 

If it is ready we shall be very glad to take it. We hope to keep Mr. Fletcher, 
these lists up to date. 

In fact we hope they will get out of date quickly. As regaids my Dr. Gravely, 
promised catalogue of Passalidee, I can do this very quickly when required. 


( 367 ) 



47.-THE PRACTICAL APPLICATION OF INSECT PSYCHOLOGY. 


By (the late) F. M. IIowlett, B.A., F.E.S. 

It is generally accepted that our mental outlook depends upon our 
physical outlook, using the expression in the widest sense as meaning 
the degree to which we are in touch with the various aspects of the 
Universe as revealed hy our different senses. We can, it is true, form 
concepts of a more or less abstract nature, but they are, practically always, 
based ultimately on perception, and the concepts which any 
one of us may form are limited by the extent of our past experiences 
in the realm of perception, which in their turn are limited by the extent 
to which our perceptive mechanism is itself developed, from birth or 
by practice, in particular directions. In our own case the sense of 
sight is the most highly developed and most largely influences our 
conception of the things around us. We cannot of course infer from 
this that a similar state of things exists in insects, and it is very un- 
likely that sight is as generally important to them as it is to us. Whether 
or no an insect can form anything in the nature of a concept is for our 
present purpose immaterial. It will in any case be evident that the 
nature and delicacy of its diflerent senses will determine the mode in 
which an insect is aware of its environment, and will therefore determine 
the character of its movements and activities in general. The senses 
of insects seem on the whole to be most probably not dissimilar in kind 
from our own, but it is also probable that they often vary widely from 
ours in the relative extent to which each is developed- 

The investigation of the relative degree to which the different senses 
direct the activities of insects, particularly economic insects, is a 
matter of prime importance to which surprisingly little attention has 
hitherto been paid. On it must depend much of the future improve- 
ment in our present somewhat crude methods of controlling agricul- 
tural pests and disease-carrying insects. It is these potentialities for 
improvement on which I desire to lay particular stress. Various observ- 
ations of my own, confirmed by the work of such well-known entomolo- 
gists as Forel and Dewitz, have led me to adopt a view of insect psycho- 
logy which was expressed as follows in a paper read at the Malaria 
Coherence in Madras in 1912 : — ‘‘We must in fact regard the insect 
not as an independent intelligence consciously shapmg a path through 
life, still less as an individual actuated by motives similar in kind to 
our own, but as a being in a sort of active hypnotic trance. The mam 
( 368 ) 
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lines Of its career, the crucial acts of its life, are mostly gone throii.h 
m a blind and unreasoning way, and may be without serious practical 
error regarded as more or less simple “ reflexes executed in response 
to a certain stimulus or set of conditions. They are points in the insect’s 
life where action and environment are most closely knit toercther and 
in at any rate most species these points will include all those which 
in any real and permanent way affect the welfare of tlie individual 
and the race. Insects with specialized liahits may he regarded as 
tuned to respond blindly to a few particular stimuli or sets of conditions 
perceived by a specialized receptivity of one or more of tlioir s(uises, 
and these stimuli, which need not necessarily l)e at all complex, sliould 

be discoverable Once we have discovered tlie stimuli wliicli 

control the life of the mosquito, we hold tlie kuw of the ])osition, and 
it will be strange if we cannot use oiir ad\ antage to tlu* insect's undoiim. 
It is no intelligent foe we have to fight, but a mere batt.alion of somnaim 
bulists.'^ 

To discover these stimuli it is necessary to have some idea of tlie wa>’ 
in which these stimuli are to be perceive:!, tluat is to sav, to know tlie 
nature of the sense or senses cm which the iiiseet uTies fnr guidance in 
performing some given act, such, for exam])lc, ns ovipfishhai or fceduie. 
To do this it is necessary to put some of the sense oigaus out of action, 
by amputation or othervdse, and note how tlie loss ahVcIs tlie beliaviour 
of the insect. Such operations can be most en.hly laMhiimerl on the 
eyes, ocelli, antenna? and such tactile or other some oigaus ns reside 
in the extremities. Experiment has already shown tluit the actions 
of many insects are directed far more by the antennal sense of smell 
or “ smell-taste,’’ than that of sight. Moreover, tlic sense of snicll 
is for certain substances remarkably acute, and the influence of porli- 
cular smells on the actions of the insect at certain periods of its life 
may he of so strong and constant a nature as to make it difficult to avoid 
the conclusion that by playing upon the olfacloiy suscc])tibili(ic.s of 
insects we may obtain over their movements and actions a \'eiy Iarg(' 
measure of control. 

Take the probably common case, fox example, of a species in which 
the males are guided to the females (or vice versa) by a sexual odour, 
while the females lay their eggs in response to a particular smell or 
simple combination of smells. Assuming these smells to he discovcu’cd, 
we should have the means of controlling the members of that specicK 
to an extent probably unequalled by any other method. In this example 
we have supposed only one sense to be involved, and in many insects 
the sense of smell is undoubtedly the most important. At the same 
time there is equally little doubt that the perception of moisture and 
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temperature, or some gustatory, tactile, or visual perception, will be 
found in many other cases to supply the directive influence with regard 
to particular activities : their investigation will similarly lead to results 
which will enlarge our powers. 

The investigation of these “ susceptibilities ” or“ tropic responses,” 
and the practical application of the results will entail in some cases a 
certain amount of difficulty, but the difficulty is more on the chemical 
than on the entomological side. I consider it to be extremely probable, 
for instance, that many agricultural insect pests find their food plants 
entirely or almost entirely by the smell of the whole plant or of some 
particular part of it such as the fruit. It will often be necessary to 
appeal to the chemist or the plant-physiologist for information as to 
the substances responsible for the attraction in such cases, but when 
a knowledge of these substances is obtained it will constitute an impor- 
tant addition to the armoury of the economic entomologist. One or 
two of the more obvious ways in which it might be possible to utilize 
it occur at once to one’s mind ; it might be practicable to use the directing 
odoriferous substance as a trap for the insect, to enhance the attrac- 
tiveness of a trap- crop, to neutralize the smell or taste of the plant by 
special traps or doctored manures or to ‘‘ breed in ” a diflerent odour. 
It is allowable to suppose that in many plants the chemical characters 
on which their smell and taste depend may be susceptible to Mendelian 
manipulation in the same way as are those which determine certain 
other qualities. 

It will perhaps be remarked : — This talk of investigation and so 
on is all very well, but surely there is nothing new in discovering that 
insects are guided by their senses ; what else should they be guided 
by 1 ” The point on which depend such valuable possibilities is not 
that they are guided by their senses in a general way, as we ourselves 
are, but that their more important activities, such as egg-laying and 
feeding, may be so largely influenced by one or two particular sensations 
or stimuli that they may be practically regarded as mechanical responses 
thereto. By pouring mint-sauce over a pair of boots we should not 
delude any ordinary man into actually eating the boots under the 
impression that he was being actually offered roast lamb, but we can 
so delude some insects. So long as the mint-sauce is there the lamb 
is taken for granted. 

A person in the hypnotic condition referred to in the simile given 
above has been rendered peculiarly susceptible to suggestion, and his 
actions may be dominated by one or two ideas to which all else is sub- 
servient. Particular sights, sounds, smells or tastes may be made the 
stimuli which shall evoke in him the strongest desire to perform certain 
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acts previously suggested to liim by the operator as being appropriate 
under the circumstances. 

In dealing with the application of this analogy to the case of insects, 
we may leave on one side the problem of defining precisely M'hat corres- 
ponds to the “ operator.” Though naturally essential to a proper 
understanding of insect psychology, the answer to tliis question lu'cd 
not necessarily afiect the matter as viewed from the practical stand- 
point. “ Analogy/’ as has been safely remarked, “ is not the same 
thing as homology,” but taking the hypnotic idea as a M orking ha sis. 
the cardinal point is the limitation or specialization of tlie iiisitr.s 
receptivity to a few particular stimuli wliich will in very many cas('s 
be found to be quite narrowly definefl. It is this limitation or narrowly 
defined specialization, still partly hypothetical hut already ascert aim'd 
definitely in a few instances, and indicated to my mind in very many 
others, which promise most from tlie practical point of view. T1 h‘ 
more narrowly defined the stimulus wliicli regulates any ])nrticular 
activity of an insect, the less difficult it will he to take advantage of it- 
or to neutralize its action. In this connection the (‘xperiment of Vi'is- 
chafielt, who found that the laivse of the common whit(' hutteilly, Pm us 
hassic^B, wUch ordinarily feed upon leaves of Cmijaa, are srvay.a 
in their choice of food not hy the fact of whether the food oileied them 
is or is not a portion of a cruciferous plant, hut simply hy the pres. n(;e 
or absence of a group of chemical compounds (the mi^taid ods . is 
of eriteme interest, and is in a direct line of research hhely to alloid 
results of the highest economic importance. 

Observations of my orvn on the influence of certain 

«■ /"»“ 7: ~ r* 

to a remarkable extent by th. us . • fu. fomries of those 

or fruit, has not yet been definitely 

observation lies in the specific c arac e tigj,ation of these 

compounds. An interesting sequent to f /en.^ ^ 

ceptibility. ^ j ^ TYmrc 01 less similar w^ay 

Other flies have been found to respo 
to the smeUe of acetic, butyric and valeric ac.ds. as 
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produced in the decaying or fermenting vegetable stufi in which the 
insects have been found to breed, all these smells probably represent 
‘‘ egg-laying ” or “ food ” smells. The attraction of amyl alcohol for 
a small, and otherwise rarely seen, Chloropid fly may be of the same 
type, as is also the attraction of skatol for females of Sarcophaga. Flower 
haunting flies seem to be, as might be expected, comparatively un- 
specialized in their tastes, and some species, e.g., Rhyncomyia and 
Scatopse, come to a variety of sweet smells. A small Ccratopogonine 
Chironomid is attracted in very large numbers by anethol and particular- 
ly by aaisaldehydc, and to a small extent by a few other aldehydes ; it 
is probable that we have here to do with an insect which is more or less 
specialized with regard to a particular plant. As both sexes are attracted 
it is not a case of mono-sexual smell. At the beginning of the cold 
weather I discovered that Tkrips was strongly attracted by two aldehydes, 
cinnamylaldehyde and benzaldehyde.* These experiments I propose 
to continue when Tlirips again becomes active in the warm weather, 
and the investigation may produce results of interest, since the different 
species seem to show different degrees of specialization in their choice 
of food plants, while some of them, such as the tea-TAnjj^, are pests 
of importance. Moreover there are three or four other substances, 
which to us have almost exactly the same odour as benzaldehyde, 
although their chemical composition is by no means the same : by 
experimenting with these substances it may be possible to decide how 
far the olfactory sense of Tkrips resembles or exceeds our own in delicacy 
of discrimination, and whether or not the attractiveness depends upon 
the presence in the molecule of the particular group of atoms character- 
istic of the aldehydes. It is unusually difficult to decide the sex of a 
Tlirips, but as all those examined seem probably to be females, it is 
likely that this is also a case of a food or egg-laying smell, and not a 
sexual guide. 

With regard to sexual smells Dr. Coleman of Bangalore recently 
informed me that he had performed an experiment to test the attractive- 
ness of a light trap for females of the destructive “ Kumblihula ” moths, 
Ansacta albistriga, as compared with the attraction of the pineapple 
odour (emitted by the curious caudal tufts) of one of the male moths. 
The result was decisively in favour of the male, whose charms resulted 
in the capture of nineteen females in one night. This direct application 
of a sexual smell is of very great interest : if investigation shows that 
the attractive substance is one whiclx can be cheaply procured, {e.g,, 
a simple ester such as amyl acetate), we have at once a delightfully 
easy and efficient method of dealing with a serious pest. 


♦Jouro. Eoo. Biol IX. 1. (March 1914.) 
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Sexual susceptibilities are capable of being more widely exploited 
than is at present the case. Several years ago I was initiated into a 
method of horse stealing based upon a knowledge of these instincts, 
a demonstration leaving no doubt that it could be successfully applied 
in practice. In response to inquiries for assistance in dealing with the 
plague of mongooses in Mauritius, I recommended some time ago that 
the males should be trapped by devices which took advantage of their 
attraction to the smell emitted by a female during the period of oestius. 

To anyone who had not paid particular attention to the matter my 
suggestions might have appeared a little far fetched and were probably 
not acted upon. There is in reality, however, no reason why such 
methods should not be perfectly practicable in many cases, for common 
observation shows that in the sexual instinct we are undoubtedly 
dealing with one of the most potent influences in nature. 

Little has been done in the study of a sense physiology of those 
blood-sucking insects which transmit diseases, but with these no less 
than with agricultural pests the establishment of my theory of discrete 
determinants will result in a great strengthening of man’s position, 
and an economy of much of the money and energy which is now expended, 
to obtain results which are often inadequate. Some experiments of 
mine on the factors which infiuence the biting of mosquitos showed 
that all bold-biting mosquitos, with the exception of Calex Jaltgans, 
would bite eagerly at a surface warmed to 35^40^ C., wkile they neglected 
blood or a cold surface. I believe it probable that mosquito-brte will 
ultimately be found to be induced by warmtu fhs another factor 
probably a Bmell. More recently Hindle and Meir.man have Bucceeded 
in inducbig ticks to feed on salt solution mstead of b ood by amputatmg 
tall sense-organ (probsbly olfactory) m the front tars,. A large 
number of accurate and interesting observations have been 

Olosdna, but little experimental woA 1, 

the elucidation of the particular stimuli which ma dy affect it.^ A ^ 
tue eiuciaaimu f ^ ^ ^gjpijalanced mind, 

GlossMMi seems to be a fly with in tfip ease of other 

it may ofier more diffieulty than will be encountered m the case of 
blood-sucking insects. 

of the difierent senses m mseots is almost 

over it appears probable that msec g, sensation or some 

entirely by the presence or absence ^ sensations or stimuli 

very simple combination of sensa _ assuming 

have been discovered m a few case ■ iVinffs is the rule among 

from these few instances that such a state of things is ni^ ^ 
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iosects, (as I believe we certainly are), tben it will generally be possible 
to discover tbe particular stimuli wbich fit the specialised receptivitieB 
of any given insect, and which guide it in at least the three essentials 
of continued existence, feeding, pairing, and the choice of a suitable 
nidus for the young. 

Economic Entomology relics at picscnl very largely upon methods 
\>diich arc crude and wasteful of energy. This is noticeable even in 
countries where labour is far more expensive than in India, and where 
such methods as liand-piching are difficult to apply ; while it would 
probably be impossible to find an entomologist or a sanitarian with 
experience of work in this country who would not readily admit that 
a very great amount of effort must ordinarily be expended in combating 
insects of agricultural or medical importance if any really satisfactory 
results are to be obtained. The fact that this large expenditure of 
time and money is at ])rescnt necessary seems in great part to be due 
to OUT ignorance of what may be termed “ apidied insect psychology,’’ 
our wide lack of knowledge of the influences or ‘‘ considerations ” which 
really have weight with an insect in determining the course of its main 
activities. For instance, Major James in a lecture on SLiati-Stegomim 
operations in Ceylon, referring to the extreme difficulty in locating all 
breeding places, and the way in which, when all the breeding places 
tliat can be discovered have been sterilized, the insect finds and makes 
use of the most cryptically located collections of water, availing himseif 
for the occasion of the usual lecturer’s license, speaks of the, mosquito 
as a clever and wily insect, and such it certainly appears to be if wc look 
only at results. On the views expressed in this paper wo should regard 
the result of a waterffinding contest between a Mumcipality and a 
mosquito as a foregone conclusion. The insect, equipped as it certainly 
is with a keen susceptibility to the presence of moisture in the air, has 
. thus the one tiling really useful in looking for 'water ; the mere man’s 
wonderfully developed visual organs, enormously surpassing those of 
the mosquito in range and accuracy, are still obviously inefficient for 
detecting the presence of water enclosed in solid receptacles or other- 
wise screened from view. 

The need of economic entomology in the present stage of its develop- 
ment seems to me to be above all the encouragement and prosecution 
of research along such lines as will lead to the introduction of those 
constructive methods of which the above are very simple examples. 
If 'we review the stock methods of combating insects wc find that they 
are roughly as follows :“Insecticides, fumigation, bagging, and the 
destruction of breeding and hiding places, handpicking of eggs or larvee, 
modifications of agricultural practice to secure strong plants, or to 
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produce a crop at a season unfavouralile to the insect peM. tlu^ use of 
trap crops, the encouragement of parasites and picdators, and the 
employment of light traps and attractive baits. The last four may be 
noted. Many phytophagous insects (but not all) will attack a weakly 
plant rather than a liealthy one, but no degree of cultivation can prevent 
attack in the event of anything in tlio nature of a ^^erious invasion ; 
the use of trap crops is a valuable device on the right lines, but its employ- 
ment is limited by agricultural conditions and lack of . {uecisoly tluit 
kind of knowledge which research in tlie directions 1 have sugge.sttal 
would supply. In attempting to increase the incidejice of parasitism 
or predation upon a given species of insect we are plunged at once into 
a complex web of inter-relations that demand a great deal of ]>aliiait 
and difficult work for their proper uiulorsanding ; between oviuv j>aia- 
site and its host there exists an equilibrium dependent u})on tlie amount 
of food available for each, and while by arthicial means we may .shift 
this equilibrium temporarily in a given area, to sliift it permanently 
demands constant watchfullness and a wide and eni( ient mganizalioiv ; 
light traps are effective for the capture of cerlaiu inseets, hut iu sjiiic 
of the excellent work done by Loeb and others tlie aciiou of light nn 
nocturnal insects is not yet understood, and the conditions winch largely 
affect the practical utility of the method are still nn known : tlie same 
thing may be said of the use of attractive baits ; those are still in the 
“ treacle-and-beer stage, and it is umieccsary to insist fuitlu r that 
there exists here an opening for research of rcniar](al>le interest and 
great economic impoi-tance. 

When we consider these methods as a whole, and tliink’ of the apparent 
multitudinous complexity of the web of insect life which covers tl:(‘ 
surface of the earth, our task of controlling the pattern of the web with 
such instruments must often seem discouraging in its magnitude. If 
we are right in regarding the majority of insects a.s being for practical 
purposes mere creatures of their environment, “ somnambulists swayed 
and controlled by invisible threads, subtle and delicate, luit definite 
and discoverable, then, instead of beating at the elastic face of tlm v,eh 
and striving to break the pattern by sheer weight and force, we may be 
able to get hold of the threads themselves and weave a pattern {a our 
own liking. 

[Mr. Hewlett is now, alas, no more, and all lie hoped to do remains 
undone. I am indebted to Mr. S. K. Sen of his Staff for tlie (olloiving 
notes on some of the lines of woik wliicli arc bciuR pro-ecuteJ n. die 
attempt to solve some of the problems ho outlined m the foregoing 
paper, which are given in the hope that some investigator witlr a oect 
towards this line of woi'k may perlrap.s cany them on. For conYemenee 

2 B 2 



§76 FEOCEEDINGS OP THE FOOETH ENTOMOXOGICAL MEETINQ 

sake a list of the papers published by Mr. Hewlett and his Assistants 
on this subject is appended.— Ronald A. Senior-'White]. 

The lines of inquiry may be classified under the following heads 

(1) Specialized egg-hying habits, — The factor or factors that deter- 
mine insect oviposition, i.e.^ whether the stimulus to which an insect 
responds in selecting a particular plant (or any other material) for 
oviposition is tactile or olfactory. The possibility of the stimulus 
operating through the organs of sight was not investigated. Whether 
the stimulus was of a thermal nature was also considered, but no con- 
venient method of recording the temperature of plants could he devised. 
In this connection some interesting results were obtained with Papilio 
demoleus. It refused to oviposit on the thin green netting with which 
a lemon plant was kept covered, a fact which would seem to minimize 
the possibility of the olfactory factor coming into operation, but on 
one occasion it freely oviposited on both citron and Durania leaves in 
a mixed bunch of the twigs of the two plants (uncovered) ; again, while 
it did not oviposit on Duranfa leaves scented with extract of citron 
leaves, in one experiment it gave profuse layings on the leaves of an 
unscented Durania plant, when this was the only plant with which 
it had been enclosed in the cage, a fact which would seem to complicate 
any theory that might be advanced with regard to the factors deter- 
mining oviposition in these insects. 

(2) Specialized feeding habits, or the “ educability ” of insects,^ 
Attempts were made to extend Verschafielt^s experiment to caterpillars 
generally. Experiments were done with the Eri and Mulberry silk- 
worms (AUacus fidni and Bomhyx won). The caterpillars refused to 
eat (a) a mixture of flour dough and finely minced leaves, (6) boiled 
leaves of their food plant, (c) flour dough treated with an extract of 
boiled leaves ; but they ate (a)dough, or certain other leaves, (e.g, 
rose and Durania), sandwiched between leaves of their own food plant, 
(b) heavily punched leaves, with the punctured portions filled up with 
dough, (c) beaten bits of dough alternating with strips of leaves. There 
was also a notable change in the colour of the excrement of caterpillars 
fed on dough. 

(3) Energy TTarisforimtim,-~With. a view to preparing a series 
of energy transformation curves, attempts were made to correlate the 
amount of food material taken by certain insects, Eumenes, Sceliph' 
ron), during their different stages of growth with their body weight. 
The weight of the excrement, as also the loss of moisture through eva- 
poration, were taken into consideration so as to obtain, as far as possible, 
^ series of correct “ metabolism ” curves. 
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(4) Strer^h ofchem^d reacHons of fruit flics.-mcvencc l.as nlroadv 
been made (Scientific Eeports, Pnsa, 1919-20). to a series of experime.J^ 
made in this connexion on the deterrent effects of varvin. L«iti s 
of certain chemicals mixed with a fixed quantity of methyl engenoT 
the substance which attracts certain species of Chatodavus \ttcmi)ts 
were also made to find out how far heat would ward them off from comin- 
to methyl-eugenol, by exposing a quantity of mercury in an oloctricallv 
heated basin over which was kept suspended cotton wool scented \Yith 
methybeugenol, the bulb of the recording thermometer being immersed 
in the mercury. It was observed that however powerful the scent 
the insects would hardly come to it if the mercury was suliiciently hot 
to injure them, which would seem to indicate the necessity of modifying 
our views that the scent has a stupefying effect on them. 


Howlett, F. M. . .The influence of temperature upon the 
biting of mosquitos. (Parasitology, Dec- 
ember 1910.) 

" ' \ ^ • * The eflect of oil of citronella on two species 

of Ddcus. (Trans. Ent. Soc. London, 
October 1912.) 


— — - . . A trap for Thrips. (Journ. Eco. Entom., 

March 1914.) 

^ , , Chemical reactions of fruit flies. (Bull 

Ent. Res., December 1915). 

Sen, S. K. . . . Observations on the respiration of Culi- 

cidffi. (Ind. Journ. Med, Res., 1914.) 

, , .A preliminary note on the role of blood in 

ovulation in Culicidae. (Ind, Jour. Med. 
Res., 1917.) 


. Beginnings in insect physiology and their 
economic significance, (Read before the 
Fifth Indian Science Congress, published 
in Agrc. Journ. India, October 1918.) 


Sharma, H. N. 


Sharma, H. N. AND Sen, 
S. K. 


A note on the eSects of mercurous chloride 
on mosquito larvae. (Read at Fourth 
Entl. Meeting.) 

A preliminary note on the actions of acids, 
salts and alkalies on the development 
of Culicid eggs and larvae. (Read at 
Fourth Entl, Meeting.) 

Oviposition in Culicidse. (Read at Fourth 
Eatl. Meeting.) 
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Mr. lyeogar. 


Mr. Shaima. 


Mr. Ballard. 


Mr. Fleicbei. 


Mr. Sen. 


In connection with this very interesting paper I should like to mention 
some of my observations on Anopheline mosquitos. When ^mosquitos 
are being dissected for sporozoits, they are generally not chloroformed 
but are slightly disabled by a few shocks, after which their legs are 
pulled out and the wings cut. They are then placed in normal saline 
solution for dissections, and then it is very frequently found that the 
mosquitos drink the saline solution vigorously. This leads us to pre- 
sume that their legs have something to do with their taste (or perhaps 
thirst ?) and that as a result of the removal of the legs, the mosquitos 
have lost their sense of taste and perhaps also increased their thirst. 

My observations were difierent to those of Mr. Iyengar, as regards 
the sucking of the saline solution by a mosquito after the removal of 
its legs. 1 made several species of mosquitos suck saline solution after 
the amputation of half the proboscis. 

In 1914 we were trying some baits against grasshoppers and found 
that they came very readily to those favoured with squashed mango. 
When doing this work again 1 did not use mangoes but terpenol, which 
a Chemist gave me when I asked him for something that smelt like a 
mango, and I found baits flavoured with this equally efficacious, at 
least three species coming readily. 

Another observation I have made refers to the influence of bait 
on P(ichi{diplosi$ oryzee. This species comes in very large numbers 
to the top of the shade over a 200 c. p. Wellington light used as a moth 
trap, but very few are found in the tray beneath the lamp. Other 
Cecidomyiadee 1 have noticed in my bungalow attracted -to hot air from 
the lamp and not to the light itself. 

I have frequently noticed mosquitos attracted to the column of 
hot air about the radiator of a motor car. There is no question of Hght 
in this instance. 

With regard to Mr. Hewlett’s point about the attraction of female 
Amsacta alhistriga, in one year they came in very large numbers to 
the scent glands of living males in muslin bags, but in other years they 
did not do so. This may have been due to climatic conditions. We 
only tried one experiment in each place. 

I was deputed to work at the sense response of A. albistriga at Palur 
in Madras, and dissected out the male genitalia to ascertain the nature 
of the sexual smell, but neither Mr. Hewlett nor myself could determine 
it. We also tried a large number of scents, especially essential oils, 
but without result. 

I should also like to suggest another line of work. The investigation 
of the optical properties of the solar spectrum in controlling the acti- 
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vities Of Culioidie so far as flights are concerned (not the act of biting) • 

Mr. Howlett tried various combinations of lig],t without definite results 

After reading Mr. Hewlett’s paper on Dacus 1 took up t!ds line of Mr. Husaliu 
Wk, working with Dr. Imms at Manchester on houseflies. Our joint 
paper appeared in the Annals of Applied Biolog,/. \\o found tint their 
response to baits was greatest after a rainy day, so presumably huioidit v 
increases attraction. 


There has been a practical application of Mr. Howlctt's line of work Mr. Beeson 
in American Forests. Dr. Hopkiuson, dealing with polvph.iguus hark 
beetles, found that there was a tendency for a .spoeio.s iiiainiy feeding 
on one species of tree, to get its habits teniirorarily fixed, the |iulyphagous 
habit being temporarily recessive. This was’ applied in c’.niiedion 
with epidemics in mixed stands. The percentage pi iiKsple was ai!|>lied 
to determine the species of tree chiefly attacked, and ihrse aleiu^ wore 
removed. Nothing has been done regarding the eauitrol of honMs bv 
the attractive principle in trees. Forestry has lieen practiced for a 
hundred years in Europe, but no Kjitomologist or Iheniit t kimws what 
are the constituents of wood and ba^k iiiiinediatcly ailer the. death 
of the tree. It is impossible for me to ask onr ('iicmiat fm* inmrtbing 
that smells like a dying tree of any paiticulai species. In the 1 1 imalavan 
turpentine distilleries no borers are attracted, and therefore tlie 
tiiie in the tree is not the attractive factor. The almost automatic 
response of insects to stimuli is brought out prominently by sal borer 
work. The pupal and immature imaginal periods are directly eoni rolled 
by the percentage of moisture in the pupal chamber, which vaiies in 
the amount of moisture lost by the wood during the liot weatluu-. A 
long ” hot weather ” results’ in delayed initial emergence and c.\tended 
emergence period. Early rains mean an early initial date of emergence 
and short total period. By this we can regulate the storage of logs. 

As an instance of delayed emergence owing to drying. I can instance Fletcher, 
a case of Stromaiiwn harhaHwi which laid eggs in the ijiscctaiy in 1917, 
and the larvae are still living, though the normal lifc-cyclcis about two 


years. 

Stromatmn belongs to a cliherent class of dry heari-\vi;>od borciH. Mr. Beeson. 
Its normal cycle takes four years. 

I found its normal cycle to be two years. Mr. Khare. 

Mr. Beeson has used the phrase almost automatic response to Mr. Fletcher, 
external conditions.” This may be so in certain cases, but is not a 
general one. Four years ago I descrdif d to you the cas-e of a mm n 
building wasp which showed an appreciation of novel chcumbtancts 
and exhibited intelligence rather than fixity of 'BStinct. 
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Hr. Ballard. matter of automatic response to fixed stimuli, I once noticed 

a potter wasp building in my bedroom. It gave up bringing in mud, 
and took to using the soap, but did not complete the cell with this, 
but returned to using mud. Why, I cannot say. The soap was regu* 
larly in use, and its moisture content presumably, therefore, constant. 



48.-THE PEST ACT IN SOUTlIElIN INDIA. 

By E. Ballard, B.A., Gomnnmd Enlomologist, iMaihas. 

discustn.r'“^ 
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49.-AN INTERESTING EXAMPLE OF GYNANDEOMORPHISM 
IN MEGACHILE BWOLOB, FB. 

(Plate LXIl.) 

By G. R. Butt, B.A., Personal Assislant to the Imferial Entomologist, 

MegachiU bicolor, Fb., is a widely distributed species throughout 
India. In the Pusa collection we possess examples oi this species fiom 
as far as Peshawar and Rawalpindi in the North West, and Lower 
Burma in the East, from Pusa in the North and Trichinopoly in the 
South. Recently, wdiilc going thro\igh the species of the genus Mcgachih 
represented in our collection, my attention was arrested by an example 
of Megacliile hicolor, Fb., which apparently looked like a female specimen, 
but possessed long lateral fringes of shining creamy- white hair on the 
posterior tarsi, a character wluch is peculiar to the males of. this species. 
(Fig. 1.) At the same time it ^vas noticed that the last tarsal joint cf 
the posterior pair of legs was too long for a female specimen. (Fig. la). 
All the male examples of this species in the collection ay ere examined, 
and in all cases, without any exception, it ay as found that the terminal 
tarsal joint of the posterior pair of legs was much longer than that of 
of the females. (Figs. 2 and 3). Again, all the males of this species 
have a dark brown spot on the inner side of the anterior tarsi and this 
spot Avas not absent from the tarsi of the specimen under reference. 
(Fig. 4). Further examination of this specimen revealed on the one 
hand an entire absence of the pollen brush from the ventral surface of 
the abdomen which is so essential a character for a female (Figs. 5 and 
6) and on the other hand the presence of two large black spines on the 
anterior coxse so characteristic of the males of this genus. (Fig. 76). 
In short, it presented a peculiar blending of female and male characters 
in one specimen. The dorsal side possessed all the prominent charact ers 
of the female and the ventral side those of the male. The large size 
and the elongate, cordate abdomen Avithout a notch on the apical segment, 
gave it an unmistakable look of a female. (Fig. 1). 
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EXPLANATION OF PLATE LVIL 


Fig. 1. Gynandromorph of Megackik feicofor, Fb. x 4. 
ff 2. Hind tarsus of Mtgachile bicohr^ female x 6. 
li 3. „ „ male, x6. 

The terminal joint in the male is longer than that of the female. 

If 4. Underside of anterior tarsus of a male ; the arrow points to the charact^istio 
markon It. x6. 

„ Underside of the abdomen of Megachtle bicohr female, lateral view, X 6. 
f, 6. Underside of the abdomen of Fig. 1 ; lateral view, x6. 

„ 7. Spines on anterior coxee of Fig. 1 ; x 6. 





50.— NOTES ON THE IHPEIUAL ENTOMOLOGICAL CONEEH- 
ENCE, LONDON, JUNE Hi'JO. 


E^kson, M.A., ioi'i'si Zvol('(ji^f, DiLiu J)7(v. 

Mr. FletcEer Eas asked me to say someiJiing about the Jmpoiial 
Entomological Conference ^Yhich \Yas held in June, last year, iji the 
rooms of the Linnean Society in London. In the repoil of this Con- 
ference, which, presumably, you iiave all seen, is given a list ol the 
delegates sent by the various Solf-goveiuing Dominions, States and 
Colonies of the British Empivo, There was in a<lditi(in ;; voi\ largo 
attendance of British Entomologists, and i.thei.s ijunestid in plant 
pathology. Among those who hml had exj/crltuice (»f conditions 

were present Professor Lefroy, Di-. Imins, Mr. ^|ievei, Mr. Gu-cn ami 
Mr. Kunlii Kauiiau ; but lor reasons alrca(i)' kieoMi to mui. we liail to 
deplore the absence of aji entomologist, wlio has done m) mm b [or the 
advancement of entomology in India, and who is most tit ted ior the 
task of describing to tlic Conference the work we arc doing ojid hope 
to do out here. 1 refer, of course, to our Chairman. 

I received the infoimaliou that 1 was to attend tlie Coidcunce ii« 
the representative of the Govoiiimont of Lidia, mily a few davs i < foie 
its commencement, and was given no fiiithcj- insli ucf imis than a f(‘W 
notes sent me by Mr. Fletcher. Jt will j>rolMjj[y be <>[ intrna-t it 1 
mention briefly the opinions expressed !>} the imuiibcrs of the (.Mnlm iice 
on the proposals emanating from India. 

(1) Review of Applied Entomology, it was sllggc^ted by iMessrs. 
Fletcher and Ballard and suppoilcd by myself, that tlic Review should 
contain a subject-index, in which the titles oi abstracts are classified 
in broad groups such as Bionomic.s, Tropisms, i'hysiulogy and i^loijho* 
logy, Control methods, Crop Pests, Sysicmaiic woik, etc., and also 
that certain additions should be made to the hst ol juinnai: that arc 
abstracted in the review”. These pi<jpo,sals (iid not mecl with univcisal 
support, mainly on the grounds that the scope of tlie iawiew a])]i( riu‘d 
to be satisfactorily defined at present, and that the inclusion oi phy. bio- 
logical, morphological and systematic papers would incieaso tlie editorial 
work disproportionately to the value ol llie re, suits, 1 gathered that 
the majority of entomologist. s pico.nl lound it feasible tu tely on their 
own efforts to supplement the Leviow ior (lu ii own sjwcial jcijiiiicnu ids. 
It was however agreed that the ionn oi the Review and its content s 
could safely be left to the discretion of the Director ol the Bureau of 

V 3S3 ) 
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Entomology. The Bureau does not maintain a special subject-index 
. to tlic literature abstracted, but the question of increasing the scope 
of tlie present annual index is receiving attention. Dr. Marshall will 
be very pleased to receive suggestions bearing on this question. 

(2) A suggestion was made that literature should be available for 
loan. The Bureau has a store of spare copies and is prepared to send 
them out on loan or to arrange for the copying of abstracts. 

(3) The question of appointing a Coccidologist on the staff of the 
Bureau was referred to a sub-committee, who found themselves unable 
to recommend the adoption of this proposal, as they could see no 
necessity for such an appointment. But they expressed the view that 
the Director should encourage members of his staff to give special 
attention to particular groups of insects, particularly to those for the 
identification of which no specialist is available. The possibility of 
putting this into practice of course depends on the size of the staff 
attached to the Bureau. 

(d) A suggestion, supported by Mr. Ballard and Dr. Newstead, wafl 
brought forward to the effect that prompt identification of insects 
would be ensured or at least placed on a more satisfactory basis by 
the payment of fees for the work. Dr. Marshall pointed out that the 
principle of payment for identifications was already accepted, but it 
had been found impracticable to fix any definite scale for payment 
gcne)fally. It was decided that funds should be provided for payment 
to specialists for identification work on a more extended scale than 
at present. 

(5) The question of the issue of the catalogue of plant pests was 
examined by a sub -committee consisting of Mr. C. P, Louusbury and 
myself, in consultation with Dr. L. 0. Howard. The compilation of 
this catalogue has been in progress since the initiation of the Bureau ; 
its object is to present a brief summary of the information contained 
in the whole of the literature published prior to the appearance of the 
Review in 1013, and to provide lists of all the pests occurring in each 
of the British possessions. In view of the work that we are doing in 
India in this direction, as testified by the publications of the Agncul- 
tural, Medical and Forestry research centres, by the reports of these 
Entomological Meetings, and by the recently sanctioned issue of a 
catalogue of the literature on Indian insects, I advised that the pests 
of British India should be omitted from consideration by the Bureau. 
It was further recommended that American and Canadian literature 
should not be dealt with, as it is receiving attention from the United 
States of America Bureau of Entomology and the American Association 
of Economic Entomologists. The desirability of speeding-up the issue 
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of the lists of plant pests was emphasized, in view of the fact thni tlie 
triennial indexes of the Review will ultimately cover tlio whole field 
comprised by the Catalogue of Plant Posts, hut it was agreed that the 
provision of extra staff for this purpose was not justified. 

(6) The financial position of the Bureau was considered l>y a Com- 
mittee on which I also served. Dr. Marshall jiointod out that in view 
of the post-war inflation of values the Bureau would not he able to 
carry on after April 1921, unless the funds at its disposal were consider- 
ably increased. I need not -go into the details of the ostnhlisliment 
and the estimates of the expenditure. The staff rcconi mended is given 
in an appendix to the report; the expenditure esiimated on a ]iost- 
war basis amounts to £13,000 ; the increased amount is due almost 
entirely to revised salaries, and includes the provision of three m'w 
assistants’ posts, one mainly for identification work and two for puhli- 
cation work. I understand that it is probable an Ortlioptcrist will be 
appointed to the former. 

The Conference was dismayed to learn tliat tlic activities of the 
Bureau might cease for want of funds and strongly recommended that 
the contributing Governments should he asked to increase ilieir coniri- 
bntions so as to place the Bureau on a permanent basis. As regards 
our Oriental possessions, India was asked to raise its contribution from 
£500 to £1,000, Ceylon from £100 to £500, and the Federated Mjdny 
States from £100 to £750. I understand that every Government has 
agreed to contribute the sum suggested except N<‘wfound]and, vliich 
has definitely refused, and Grenada, British Honduras and P>iifish 
India, which have not yet arrived at a decision. 

The present moment appears to be an excellent opportunily lo 
ascertain to what extent economic entomologists in India vabio tlu^ 
work of the Imperial Bureau of Entomology, and I trust that ex])n'ss- 
sions of opinion will be forthcoming that will justify the action I linvc 
taken in recommending to the Government of India that they should 
guarantee an annual contribution of £1,000. Tlie value of the llevirw 
of Applied Entomology to us cannot he overstated. AVe have grown 
to rely on it to an extent that we shall sadly realise, if it’s publication 
has to cease for lack of funds. Personally, I consider that the Heview 
alone justifies an imperial contribution, and I beli^we I am right in 
saying that the Dominion of Canada has recogni.sed this return as 
amply recompensing its donations, and that it does not look to the 
Bureau for assistance in other directions. 

In conclusion I wish to refer briefly to the .subject matter of tin; 
papers read at the Conference and the disem^sion that followed tlum 
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as liu*y ilUistratc very strikingly tlic trend of modern tlionglit in economic 
6ntoinijlogy. 

There was general agreement that the special training of the economic 
entomologist should be based on a liberal education in pure science. 
A wide outlook is essential in the student. Tiie extent to which his 
training in the field of pure science is practical must naturally vary, 
hut it is of primary importance that he should be acquainted with the 
sources of information and should learn wdicn to apply for information 
to other specialists and should be able to appreciate their points of view. 
A point of considerable interest was the almost unanimous agreement 
of economic biologists as to the necessity for a thorough training in 
the principles of agricultural science (or in horticulture, forestry, etc.). 
Xo economic entomologist who is not well acquainted with the cultural 
practices of the crop with which he deals can hope to devise practical 
methods for the control of its pests. Whether the emphasis be laid 
on the pure or the applied science in the entomologist's course of training; 
it must he remembered that it is the man who counts and not the method. 

The (lays wlien the only weapons for dealing with plant diseases 
were the tracing out of the life -history and the destruction of the para- 
site at some part of its life-cycle, or the prevention of infection by the 
use of repellents, protective materials, etc., are rapidly disappearing. 
The discussions that followed the subjects of “Resistence of Plants to 
Insect Attacks,” “Artificial versus Natural Control,” and the general 
papers on insect pests, showed the aspects from which the question 
of pest control is no w-a -days viewed. The impression I gained was 
that the study of the pce-t cannot be dissociated from that of the 
Iiost, or from the external conditions govcr3\ing both. The ecological 
and ])]iysiological outlooks arc most necessary in the investigator 
wlio has to evolve lines of research, for it is becoming evident 
that permanent control of crop pests will be secured mainly by 
modified cultural rules ; and that these will be the product of the 
team-work of exp.^rts in several branches of natural science. 

We are very much obliged to Mr. Beeson for giving us this first- 
hand account, as tlie printed Report of this Conference is very brief. 
Regarding the value of the Review of Applied Entomology there can he 
no difforeuce of opinion. The Imperial Bureau of Entomology has 
done most excellent work, both in ahstraction and in research in Africa. 
Tlic Bulietin has contained little Indian material as we have our own 
publicalions, perhaps too many of them. But in other countries such 
facilities do not exist. If the work published in the Bulletin had been 
scattered in odd reports of various African Administrations there would 
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havebeenagteatdealof troubletofindoutwliat bad bcondouc. Eegard- 

ing the Review, I am sorry that the Bureau does uot sec its way to extend- 
ing the scope of its abstracts to the other aspects of the science of interest 
to Economic Entomologists. I suggested that looin might be provided 
for this and space saved by condensing reviews, especially of tlio papers 
appearing in the Bulletin of Entomological Research and of oilier papers 
which every serious worker must see. But those views were not accepted 

I entirely agree. Roth in India and Africa I have found the Bureau Mr. Ballard, 
of the greatest value. ^Yllilst in Africa, liad I uot been able to puhlisli 
in the Bulletin, my only other medium liavc Ihm'u ns a supplement 
to the Government Gazette. 

I quite agree. Dr. Marshall gives one ideniificalions quickly. Mr. Husain. 

Mr. Beeson wishes to put forward the f(dlowiug Resolution whicli Mr. Fletcher. 
I have much pleasure in seconding : — 

“ This meeting dedres to record its appreciation of the work carried on by the Resolution 2. 
Imperial Bureau of Entomology and particularly oi the assistance obtained irom the 
He vie n: of Ap/Ried Kntontotoff!/. It considers that this publication has in the 
past proved an ample recompense tor the annual contributiun oi £500 made by the 
Government of India. It is of the opinion that, in view cf the great expandon 
projected in entomological work in the future, a contribution of £1,000 per annum 
is fully justified.” 

[Carried iinan im oushj . ] 

[The Meeting then concluded iriih (he uS'ud roles of Ihnuhs.] 

List of Resolulions passed hg (hr Foaifh J'/i''omolnffir<il Merluaj. 

Resolution ]. ’'h'i). 

“.This Meeting considers it dcsimblc that ]);'t])ers dealing with Jndiaii 
insects sent out to Specialists by (loveinineTd: liistiUites in India should 
be published in India in either Departmental or other publications as 
far as possible in order to render them fully accessible to entomological 
workers in India.” 

(Proposed by .Mr. T. Bainbriggc Fletcher, Imperial Entomologist, 
seconded by Mr. C. Beeson, Forest Zoologist, and carried unun muusly.) 


Resolution II. (Page 387). 

“ This Meeting desires to record its aprcciation of tlic work carried 
on by the Imperial Bureau of Entomology and particularly of the 
assistance obtained from tlie Revkiv V Erdomohgg, It con- 
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sideiB that this publication has in the past proved an ample recompense 
for the annual contribution of £500 made by the Government of India. 
It is of the opinion that, in view of the great expansion projected in 
entomological work in the future, a contribution of £1,000 per annum 
is fully justified.” 

{Proposed by Mr. C, Beeson, Forest Zoologist, seconded by Mr, T. 
Bainbrigge Fletcher, Imperial Entomologist, aud carried unanimously.) 
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A 

ablutella, Raphimetopiis. 
abruptus, Oedaleus. 

Achma janata, 15, 22, 31, 53, 363, 364. 
Aclerda distorta, 345 ; A. japonic a, 345. 
Acrida brevicollis, 27. 

Acrotylus humbertiana, 27. 

Actia aegyptia, 67.* 
actiniformis, Ceroplastes. 
acuminata, Chionaspis. 
acuminatum, Lecanium. 
acuticeps, Ofthacris. 
acutiasimum, Lecanium. 
adersi, Lecanium. 

Adoretus bombinator, 28. 

Adorotus caliginosus, 108. 

Adoretus horticola, 17. 

Adorotus versutus, 28, 107.* 
ffigyptia, Actia. 
negyptiaca, Icerya. 
jEoIcathes holosericea, 182. 

^shna ornithocephala, 271. 
affinis, Aiolopus. 
affinis, Bnichus. 
afifinis, Pempheres. 

Agrotis ypaiion, Braconid parasite of, 15/. 

Aiolopus affinis, 27 ; A. tamiilus, 27. 

alatae, Hemichionaspis. 

albifrons, Decticus. 

albistigma, Cirpliis. 

albistriga, Amsacta. 

albizzise, Tacbardia. 

alboguttata, Protaetia. 

albonotatus, Ceratopogon. 

albopicta, Stegomyia. 

albospicatus, Cerococcus. 

alecto, Theretra. 

Aleiodee sp., 365. 


Alissonotum impressioolle, 100, UU, 120.* 
Alissonotum piceum, 107, 109, 110, 132. 
Alissonotum simile, 108, 132. 
altcrmis, Staurojms. 
amabilis, Euhlomma. 
amanda, Ocnerogyna. 
ambigua, Lepidosaphis. 

Amblyrrhinus poricolbs, 108. 

Amonophadniis submctallicns, 32. 
Amorphococcus iiiesiue, 342. 

Amsacta albistriga, 53, 363, 372 ; A. ladinea, 
54. 

Amsacta moorci, 98. 
ainydraula, B.atrachc<lra. 
amygdali, Diaspis. 

Anastatus coimbatorensis, 1 2. 

Anastatus cnlcmani, 303. 

Anatona stiliata, 28. 

Anatracliyntis fakatclla, 249* ; A. simplex, 23. 
andropoginis, Cuntarinia. 

Anira-sfia (Kaphimctopiis) abhildla, 
angiistatus, {'alocori.s. 

Anicetiis ceylonensis, 304. 
annandalei, t'liionaspis. 
annoxu.s, Catantops, 

Anomala bongalensis, 107. 

Anomala bibarensis, 107. 

Anomala diissumieri, 107. 

Anomala polita, 107. 

Anomala rugosa, 17. 

Anomala sp., 108. 

Anomala varicolor, 107. 

Anomalococcus cremastogastri, 342 ; A. mdicus, 

342, 305. . . 

Anophelines in Portuguese India, 44 ; oviposi- 

tioa of , 190 ; distribution of — , 20o ; 

thoracic appendages of — , 216.* 

Anoplura in Portuguese India, 46. i 
Anthomyiadse, 21. 
antidesmse, Lecanium.] 
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antonh’, Helopeltifl. " 

Antonina indica, '39, '^345; A. maritima, 
345 ; A. zonata, 345. 

Aonidia Inillata, 358 ; A. tiomiger, 358 ; A. 
ereniilata, 359 ; A. dentata, 359 ; A. dis. 
tinflissima, 359 ; A. eoliinata, 359 ; A. ferrese, 
359 ; A. indica, 359 ; A. loranthi, 358 ; A. 
mnsurfi, 358 ; A. obscnra, 358 ; A. perplex a, 
358 ; A. planohonnidfis, 358 ; A. pusilla, 359 ; 
A. Bpatnlata, 358 ; A. spinomnima, 359 ; A. 
targioninpsif(, 359; A. tenlaoiilata, 359; A, 
viridi.s 359. 

Aonidiella pothi, 358. 
non idiformis, Parlatoria. 

Apanlele.s pliyoodis, 304 ; A. pliisitP, 304 ; A, 
prndf'nisp, 303 ; A. iaragainff', 303. 

Apantflos sp. paras^ilic on Platyedra gnssypiella, 
78. 

Aphidhi.s colemani, 303. 

Aphis hrassioa', 170. 

Aphodiin sp,, 108, 134. 

Aphyons fn.scidorsiim, 304. 

Apogonia proxima, 107, 109, 128. 

Ar.Tonnis fa.sckulatiis, 33. 
aranoides, Kachionotomyia. 
araiicarit'p., Eriocorcns. 

“ Arbola” .sp., 47. 
aretiicida, Motcorn.s. 

Arge foni ipcimis, 14^: A. hitoivontris, 14. 

argent if rona, Clialcis. 

aristella. Tjoaclia'a. 

armigera, Hispa. 

artoearpi, Aspidiotus. 

artooai’]H, Parlatoria. 

arundiiiarife, (’hionaspis. 

arundinaripp, Lecaninm. 

Asamangulia cnspidatn, 18. 

Asilidae, 108. 

Asobara orientalis, 364. 

Aspidiotus artoearpi, .357 ; A. aurantii, 356 ; A. 
oamellio', 356 ; A. cistuloidea, 357 ; A. cuculus, 
357 ; A. cyanophylli, 356 ; A. cydoniae, 356 ; 
A. dost motor, 19, 355 ; A. dictyoftpermi, 19, 
.3.50 ; A. excisus, 357 ; A. fie ns, 356 ; A. 
glonieratus, 357 ; A. hartii, 38, 357 ; A. 
lataniap, 355 ; A. longispinus, 357 ; A. malleo- 
lus, 357 ; A. nfoorei, 356 ; A. oeeultns, 357 ; 
A. orientalia, 355 ; A. panici, 357 ; A. 
podronis, 357 ; A. peniiciosus, 20 ; A. phyl- 
lantlii, 357 ; A, pseudocamel lie?, 356 ; A. 
pntearua, 357 ; A. quadriclavatus, 357 ; A. 
roasi, 355 ; A. secrctiis, 357 ; A. tamarindi, 
356 ; A. taprobanus, 367 ; A. these, 357 ; A. 
transparens, 356 ; A. triglandnloRUR, 358 ; A. 
trilobitiformis, 356. 


aspidistrse, Hemichionaapis. 

Aapidomorpha miliaris, 363. 

Aaterolecanium aureum, 340 ; A. bambiiBse, 

340 ; A. barabuaulsB, 340 ; A. cerifenim, 341 ; 
A. coronatum, 341 ; A. delicatum, 341 ; A. 
exiguum, 340; A. flavociliatum, 340; lA. 
grande, 341 ; A. lanceolatam, 341 ; A. lincare, 

341 ; A. miliare, 341 ; A. pudibundum, 340 ; 
A. rubrocoraatura, 340 ; A. solenophoroidea, 
341 ; A. tenuissiraum, 340 ; A. thespesi®, 
341 ; A. tumidura, 341 ; A. udagamae, 340. 

astroea, Pelochyta. * 

ARura conferta, 34. 

ARyrapiesiella India, 287.* 

Atactogaater Onitlmnn, 54. 
atkinsoni, Idioceru.s. 
atlantise, Fiorinia. 
atlanti®, Parlatoria, 

Atractoraorpha crenulata, 27, 
atripennis, Monophlebns, 

Attelabua discolor, 33.* 

Aiilacaspis flacoiirti®, 355 ; A. myrist lew, 365 ; 

A. uncinati, 355. 

Aulacophora foveicollis, 170. 

Aulaeophora spp., 48. 
aurantii, Aspidiotus. 
aurantii, Chrysomphalus. 
aureum, Astcrolccaninm. 
aurichalcea, Protaetia. 
auricilia, Diatraea. 
auriculatus, Lepidosaphis. 

Aufcoserica insanabilis, 107. 

Aximopsis tumidiscapi, 42. 
a3’’yari, Stomoceras. 
ayyari, Tetpa.stichus. 
azadirachtce, Tiecaniodiaspis, 


B 

B.aetra trnciilenta, 125.* 
Bagnallia oryzw, 63. 

Bagrada picta, 170. 
bainbriggei, Gynacantha. 
ballardi, Phenacoccus. 
barabusae, Asterolecanium. 
bambuBulw, Asterolecanium. 
banian, Hieroglyphus, 
barberi, Diaspis. 

Batoeera rubus, 25, 48. 
Batrachedra amydraula, 168, 
beckii, Lepidosaphi.s. 
bengalensc, Pentodon. 
bengalensia, Anomala. 
biclavis, Howardia. 
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I 

bicolor, Heg&ohile. 

bicmciatnm, Lecanium. 

bidenB, Fiorinia. 

bifaaoiatus, Onthophagua. 

biharensia, Anomala. 

bilanga, Senoclia. 

bimaculata, Sturmia, 

biponiB, Xyleboms. 

bipimctifer, Schoenobius. 

birmanioa, Popillia. 

bispinifrons, Pentodon. 

bivalvata, Inglisia. j 

blancbardi, Pariatoria. 

blandua, Mylloconis. 

bombinator, Adoretus. 

Braconid parasite of Agrotis ypailnn, M'il* 
Brahmina coriacea, 10. 
brassicffi. Aphis, 
brevicollis, Acrida. 
bromelifle, Pseudijcoccus. 

Bruch obhis colemani, 363. 

Bnichocida oriantalis, 303. 

Bruchophagus mellipes, 20, 304. 

Bmchus allinia, 170; B. rliinensis, 303 ; B. 
lentis, 170; B. qiiadriniaculalu.«, 170; B. 
rufimanus, 170; B. vectabilis, 170, 
bryoides, Cerococcus. 
biillata, Aonidia. 
burkilli, Pulvinaria. 
burmeisteri, Monophlebus. 

C 

cajani, Ceroplastodes. 

Calandra oryz®, 48. 

Calaudra stigmaticolHs, 113. 
calianthina, Pariatoria. 
ealiginosus, Adoretus, 

Calocoris angiistatus, 54. 
calophylli, Lecanium, 
camellisc, Aspidiotus. 
camellia, Pariatoria. 

Camponotus maculatns infuscue, 14. 
canaliculatus, Odonaapis. 

Candida, Daciylethra. 
capensis, Perigea. 
capparidis, Lccaninm. 
capreae, Eulecanium. 
caprese, Lecanium. 
carbonator, Chelonus. 
caroli, Chionaspis. 

Carpophilus sp., 108. 
castaneae, Lefroyia. 
eastillose, Inglisia. 

Casuaiina seedling caterpillar, 35. 


Catantop.s annexua, 27 ; C. iadioiis, 27. 
caudata, Elyinnias. 
caudatum, Locaaiuni. 
caudatus, Chfetodacus. 
cellulosa, Pulvinaria. 

Celyphus obtoctus, 293* ; C. soutatus, 205.* 
centripetal is, CLionaspis, 

Cephus sp., 168, 
ceraniicu.s, Duoinitus. 

Ceratopogon albonotatus, -14. 
j cerealella, Sitolroga. 

: ceriferuin, Astcrolecanium, 
ceriferu.<<, CernplasSes. 

Ceroeoccus albospicatiis, 3-11 ; t’, lirynides, 

342; ficoides, 342 ; lilbisei, 3-11 ; 
iudicus, 342 ; omatus, 341 ; r»»seuH, 
342. 

Ceronema japonion, 345; (’. koebeli, 345. 
r’eroplnHtes n^'t iiiifoniiis, 340; (*, miferus, 

■ 346; P. Horideiisis, 346; riibens, 340. 

CiToj)lastodrs cajani. 340, 304 : diitcjii, 340 ; 

{'. viresfen.s, 340. 

?ervinus, Haploliamnius. 
f'cylonensis, Anieetus. 
oeylanicus, Nysius. 

, eeylonieii, Pollinia. 

‘ ('liadodiu'us raudatUH, 15; cuciirliifa*. 15; 
(\ divcrsMs, 15, 371 ; ferniciueus. 14. 
371; ('. iiia( ulipcnnis. 15: zoiKtins, 15, 

! 

Clialeis argenlifronK, 304. 

Cbapra nialhias, 40, 160, 304. 

( helonella sji., ,305. 
fhelonioides, Inglisia. 

C'helonus earbonator, 09, 
f'holonus sp., 305. 
chersaja, Kphysteris. 

Chilo .simplex, 22, 122, 134, 143, 301, 36.5. 
Chilo torrentellus, 123.* 
chionaspiforniis, llemirliionaKjus. 

Chionaspia acuminata, 351 ; t'. amiandalei, 
352 ; C. arundinari.ip, 352 ; f‘. caroli, 353 : 
r. centripetalis, 19; ebir. 3.53; (’. < innn- 
momi, 352 ; 0. ooronifera, .3.52 : C. deeurvnta, 
352 ; C. dilatata, 10, 351 ; C. elangni, 352 ; C. 
elongata, 351 ; C, flava, 3.52 ; (\ fo<liens, 352 ; 
C. galliformans, 352; C, grarninis, 351 ; ('. 
gudalura, 3.53 ; ('. hcdyotidia, 352 ; C. berban, 
38; C. litzesD, 352; C. mannl, 352; C. 
megaloba, 352 ; (^- minuta, 352 ; ( . 

musssendm, 351 ; C. polygon!, 352 ; f>uKft, 
19 ; (\ rhododondri, 351 ; (\ Bcrobicidarum, 
3.51 ; C. Bpieulata, 351 ; strobilanthi, 352 ; 
C. sukorticalis, 352 ; C. varicosa, 351 ; V. 
vitia, 19, 351. 
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chir, Chionaspie. 
chiton, Ceroplastodos. 
chlorion, Popillia. 

Cholam Flies, 21, 160, 365. 

Chrotogonua robcrtei, 27 ; C. saiissurei, 27. 

ClirysomphaluH aurantii, 20. 

Chrysoraelid beetle, 134.* 

Cimex hoinipteniR, 45. 
cincrasccns, Pbcudogonia. 
cineroa, Walkcriana. 
cingala, Parlatoria. 
cingulatus, Dysdercug. 
cinuamomi, Chionaspia. 
cinnarnomi mangiferw, Diaspia, 
cinnaraomi, Neoletaniiim. 

Cinnamon Psyllid, 38. 

Cirphia albistigma, 22, 54. 

Cirphis lorcyi, 169. 

Cirpliia sp., 365. 
cistuloides, Aspidiotus. 
citri, Paeudococcua. 
citricinctiis, Euthrips. 

Clania cramcri, 23. 

Clavigralla gihboBa, 363. 

Cnaphalocrocis modinalia, 23. 
coarctata, Hylemyia. 

Coccidae, new records of, 18, 38; chock list 

of , 336. 

cocculi, Lopidosaphis. 

Coccus hesperidum, 10. 
cockorelli, Lencaapis. 
cocotis, Pseudococcus, 
cceniloa, C^pliosticha. 
cocruliponnis, Formicomus. 
ooimbatorensis, Anastatns. 
coimbatorcnsis, Euryscotoliiix. 
coimbatorcn.sis, Tetrastichus. 
colemani, Anastatns. 
colemani, Apliidins. 
colemani, Bmchobius. 
colemani, Protopanteles. 
colemani, Telenomu.s. 
colemani, Tetrastichus. 

Colemania sphenarioides, 54. 
compacta, Walkeriana. 
compactus, Xyleborus. 
comperii, Diachasmimorpha. 

Conchaspis socialis, 340. 
conferta, Asura. 

Conorrhinus lubrofasciatns, 45, 218. 

Contarinia andropc^inis, 22.* 

Contheyla rotunda, 365. 
convolvuli, Herse. 
convulsionarius. Tonnes, 
coiiacea, Brahmina, 


coriacdla^ Pyroderces (Anatrachyntia simple*) . 

corniger, Aonidia. 

coronatum, Astorolecanium. 

coronifera, Chionaspis, 

corticellus, Crambns. 

corymbatus, Paeudococcus, 

Cosmoscarta niteara, 38.* 
costatipennis, Pagria. 

Crambus corticellus, 125.* 
crameri, Clania. 
creatonoti, Protopanteles. 
cremastogastri, Anomalococcus 
crcnulata, Aonidia. 
crenulata, Atraotomorpha. 
cretica, Sesamia. 

Cricula trifenestrata, 35. 
cristifera, Parlatoria. 
crocea, Icerya. 

crotonis. Pseudococcus lilacinus. 
crustuliforme, Neolecanium. 

Cryptoparlatorea parlatoreoides, 362. 
cryptophlebiae, Euagathis. 

Cryptorrhyuchus mangiferse, 48. 
cuculus, Aspidiotus. 
cucurbitae, Chsetodacus. 

Culex fatigans, 44, 106, 109, 373. 

Culicid® in Portuguese India, 44 ; distribution 
of — , 205 ; biting of — , 373. 

Ciilicoides oxy stoma, 272 * ; C. pattoni, 44, 
274. 

Ciirnbu Flies, 21. 
cuspidata, Asarnangul^. 
cyanea, Popillia. 
cyanuphjdli, Aspidiotus. 

Cydia pomonella, 171, 
cydoniffi, Aspidiotus. 

Cyphocera varia, 68.* 

Cyphosticha cremlea, 365. 

Cyrtaoanthacris ranacea, 27. 


D 

Dactylethra Candida, 36. 
dactyliferse, Wallacea, 

Dactylopius indicus, 343. 
dalbergiae, Monophlebiis. 

Date Peats, 168. 

Dates of Publications, ^Misleading, 7 
decorella, Tachardia. 

Decticus albifrons, 169, 170. 
decurvata, Chionaspis. 

Degonetua serratua, 363. 
delicatum, Asterolecaniurr}. 
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Deltocephalus dorsalia, 37.* 
demoleus, Papilio. 

Dendrothrips indie us, 40. 
dentata, Aonidia. 
denticoxa, Eurytoma. 
dentipectua, Eurytoma, 
depresBella, Eiumaloccra. 
depressum, Lecanium. 
depunctalis, Nymphula. 
derogata, Sylepta, 
destructor, Aspidiotus. 

Diachasmimorpha comperii, 364. 
diascoreae, Senoolia. 

Diaspis aniygdali, 354 ; 1). barben, 354 ; I). 
cinnamomi mangiferse, 354 ; D. cehinocaeti, 
354 ; D. fagrscac*, 354 ; D. loranthi, 354 ; 
D, rosac, 354. 

Diatrsea auricilia, 141. 

Diatr«ea venosata, 123. 
dictyospermi, Aspidiotus. 
dilatata, Chionaapis. 

IHnaspis permutans, 353. 
dionysius, Phyllognatbiis. 
discolor, Attelabiis. 
discolor, Myllocenis. 
discrepans, Lecanium. 

Disphinctus huineralia, 37, 
distinctissima, Aonidia. 
distorta, Aclcrda. 

Distribution, Means of, of insects, 212. 
diversus, Chaetodacus. 

Dociostaurus maroccanus, 109, 172, 
dodccastigma, Epilachna. 

Dolycoris indicus, 363. 
dorsalis, Deltocephalus. 
dorsalis, Taragama. 
dracsenae, Hemichionaspis. 

Drasterius sp., 108. 

Duomitus ceraraicus, 183. 
dusaumieri, Anoma’a. 

Dysdercub ciogulatus, 20, 80, 91. 

E 

Earias fabia, 22, 75, 93, 365 ; E. insulana, 22, 
■ 75, 93, 169, 298. 

eehinata, Aonidia. 
cchinocacti, Diaspis. 
elsegni, Chionaspis. 

Elasmus indicus, 365 ; R. nephantidis, 23, 365. 

Elateridae, 25, 27. 

elegans, Oryctes. 

elongata, Chionaspis. 

elongella, Stenachroia. 


Elymnia.s ciiiulaia, 10. 

KmnmUKcra dcpn^sella, 141, 

('ojdt'icnce, Imperial, S. 

Enl omolngy, 1 in pet rt a nee of, in India, 10. 
Ejthystcris e heit^a’a, 127.* 

Epieanta sjt., 170. 

E|)ilaehna dodcea>t ignia, 170, ;3>3, 305. 
epiladime. IMeumt rojtis. 
orgasiina. Phthni iimea. 

Ergolis meiione, 30. 

Eriochilon llu'a', 340. 

ErioecKciis araucaria'. 312 ; E. lageri'truinia', 
342 ; E. paradoxus, 312. 

Eriojthyes go.'^f-vpii. 9(t. 
erudita, 11 v[K)llii'neinus. 
cry til rime, Eepiclitsiipliis, 
exY/u/'U’, 'I'ei'incs convuLieaiarius. 

Euagadiis crvptoiiliU-bia'. 301. 

Enblcivtma amabilis, L’.'iO. 

Imu'oiuvs lecanionim, 304. 

Euleeaninm ciiprea', 19. 
eujiliorbiie. ^\’allu'rinn:^. 

Euplectrus euple.xia', 305 ; V.. iiy< teiiu ne, 303. 
euplexi.T, Kupleetrus. 

Euproctis Hava, 15. 

Enpleroinalns parnai'[r, 301, 

Kurygaster s[)., 108, 

Kuryscololinx coiinliatori'iisis, 305. 

Euiytoma denticoxa, 364 ; K. dent ipectns, 364 ; 
E. Hindu purensis, 364 ; E. }>atas;c, 364 ; Eb 
setitibia, 304. 

Evr)ji 0 ‘iifi hnli. ( HruchoplmgUK mellipcs). 
Eutermes iiutnof erns, 331. 

Eutlirips citricinctus, 40. 

Euxo.i segetum, 16!). 

Euzo]ihera ja rticclla, 31, 364, 3G;>. 
cuzopliera’, rrist(pmw'us. 
cxcisus, Aspidiotus. 
cxigiia, Laphygma. 
exiguum, AKleroIccaniuin. 
exolcta, Xylina. 
expansum, Lccaiiiuni. 

P 

fabia, Earias. 
fagrsea', Diaspis. 
falcate! la, Anatrachyntis. 
fallax, Tachina. 
fasciata, Le])idnsaj)his, 
fasciata, Stegomyia. 
fasciculatus, Ara'ceriis. 
fatigans, Culex. 

Fuunu voiwincB on insects, 6. 
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ferox, iSUgmacoccuB, 
fcrro®, Aonidia. 
furrugineus, Chajtcxlacufi. 

Icrrugincus, Rhynchophorus. 
fici, Hemichionaspia. 
fici, Tachar<lia. 
ficoidcs, CerococcuH. 
ficus, Aapidiotim, 
ficus, Gymnaspia, 
fiiiitimus, Alaclogftstur. 
fiorineac, Fioritiia. 

Fioririia atlantisc, ; F. bidcns, •; F. 
fioriueaD, 354 ; F. froiitccontracta, 355 ; F. 
juiiiperj, 355 ; F. ixlitisc, 355 ; F. plana, 355 ; 
F. proboscidaria, 354 ; F. rubrolincala, 355 ; 
l'\ sapindi, 355 ; F. aaprosma?, 354 ; F. scro- 
biculaniin, 354 ; F. s^ccrota, 35-1 ; F. bimilis, 
354 ; F. thca?, 354 ; F. tuiuida, 355, 
llacourtia', Aulacaspls. 

Hava, C'liiunaspis. 

Hava, Eupioctis. 
flavociliatuiu, Asiciolccaniuni. 
flavomacuiuta, Hupita. 

Flea Beetle cane -borer, 133.* 

Hoecifora, Pulvinariu. 
floridcnbis, Ccroplastes. 
flo rigor, Walkeriana, 
f 0(1 ions, Chi on asp is, 
forraicarii, Lecanium. 
foriiiicariiim, Icorya, 
formic arum, Margarodes. 
form ice tic ol a, Fse udoc oec us . 

Formicomus cocrulipentiis, 108. 
fosKor, Pseudaouidia. 
fovcicoUis, Aulaeophora. 
fovoolatua, PIcurotropis. 
frontale, Locanium. 
froiitccontracta, Fiorinia. 
fulvivontris, Hadronotus. 
fiimipenuis, Argo, 
fuse idol sum, Aphycus. 


G 

gallifonuan-s, Chioiiaspis. 
Gastriuiargus niarnioratuB, *27. 
Gdtchia (Platyodra) gosaypiolla. 
gcometricum, Lecanium. 
Gerbillus indiciis, 174. 
germanus, llhysscmus. 
gibbosa, Clavigralla. 
gideon, Xylotrupes. 
glomoratus, Aspidiotus. 
gloveri, Lepidosapliis. 


I Gnathospastoides rouzi, 25. 
j Gonocephalum hofmannseggi, 110. 

! gobsypiclla, Platyedra. 

! gosBypii, Eriophyea. 

1 gOBsypii, Sphenoptcra. 

I Gracillaria aoyella, 287. 

! graminia, Chionaspis. 
i grande, Asterolecanium. 
j Gryllotalpa gryllotalpa, 171. 

I gudalura, Chionaspis. 

; Gymnaspis ficus, 359 ; G. ramakrishn®, 359 ; 
I G. spinoniarginata, 359. 

! gyninospori, Lecanium. 
j Gynacantha bainbriggei, 270.* 


H 

Hadronotus fulvivcniils, 303. 

Hicniatopota hindoslani, 37 ; H. montansis, 37. 
Haplohanimu.s cervinus, 1 83. 

Haplosonyx trifasciafus, 17. 

Haplothrips j)ictipe.<<, 40. 
hartii, Aspidiotus. 

Ledyotidis, Ckionaspis. 

Heliothis obsoleta, 15, 22, 79, 109,; H. peUigern, 

15. 

Hellula undatis, 170. 

Helopeltis antonii, 26 ; H, thoivora, 56, 91. 
Hemichionaspia alatse, 353 ; H. aspidistrae, 353 ; 
H. chionaspiformis, 353 ; H. dracaena', 353 ; 
H. fici, 353 ; H. minima, 353 ; H, minor, 353 ; 
H. separata, 353 ; H. thca?, 353. 
Hemilecanium imbricans, 351. 
hemipterus, Cimex. 
hemisphajrieum, Lecanium. 
herbEc, Chiemaspis. 

Herao convolvuli, 55, 171. 
hesporidum. Coccus, 
hesperidum, Lecanium. 

Hessian Fly, 1G8. 

Hetcrographis sp., 120. 

Hetoronycliua sacchari, 109 ; H, subkevis, 109,* 

110 . 

hibisci, Ccrococcus. 

Hieroglyphus banian, 53. 
himalayensis, Kermes. 
hindostani, Hsematopota. 
hindiipurensis, Eurytoina. 

Hippoboscidai in Portuguese India, 45. 
hiiButus, Fhenacoccus. 

Hispa armigera, 25, 52. 
liispidus, Tanymecus. 

Hodotermes viarum, 330. 

bofniannseggi, Gonocephalum. 


IKDEX 


395 


holosericea, ^Eoleathcs. 

Holotrichia longipennis, IG ; H. rfiU'lita, 10 ; 

H. nifoflava, 10. 

Hoplia flavoraaculala, 16. 

Hoplocerambyx spinicomis, 182, 
horticola, Adoretus. 

Howardia biclavis^ 353. 
humbertiana, Acrotylus. 
humeralis, Disphinctus. 

Hylemyia coarctata, 108, 

Hypem variabilis, 100. 

Hypothcnemiis erudita, 28 ; H. plutiieriio, 33. 
Hypsotropa tcuuiucx'vdia, 124,* 


I 

Icurya cCgyptiaca, 339 ; I. uiocva, 339 ; 1. fuiiiii' 
carium, 339 ; 1. minor, 339 ; 1, piloi>a, 339 ; 
I. purchasi, 339 ; I. Kcychollarum, IS, 339. 
icoryoidus, Phoiiacuu<juH. 

Idiocerus {see Mango -hoppers). 

Idiocerus atkinsoni, 148. 
imbricans, Herailccaniuin. 
improssicolle, Alissonotum. 
imprcssus, Pachnephorua. 
incisus, Chsetodacus fermghiciis. 
indif Eurytoma (Bruehophagus uicllipcs). 

India, Asympiesiella, 
indise-orieutalis, Leucaspis.'! 
indica, Antonina. 

,, Aonidia. 

,, Leucaspis. 

,, Margarodes. 
indicua, AnomalocoeuuB. 

,, Catantops. 

„ Ccrococcms. 

,, Dactylopius. 

,, Dcndrothrips. 

,, Doiyeoris. 

,, Elasmiis. 

,, Gcrbillus. 

, , Loeuvvinia. 

,, Tanymecus. 
inferens, Sesamia, 
inficita, Saiuria. 

infuse utj, Camponotua inaeulatus. 

Inglisia bivalvata, 340 j I. castiilojc, 310 
I. chelonioides, 346. 
insaiiabiiis, Autoscrica. 
insignis, Orthezia. 
insolitus, Phcnacoccus. 
insulana, Earias. 
inusitatuB, Qdonaspis. 

Iphiaulax sp., 364. 


irivpta, Pbeudaonidia. 
Iselmaspis spalhulata, 360, 
ismene, Melanitis. 
i\une, Pulvinuria. 


J 

janata, Aeliwa. 
japoniea, Arlerda. 
japoniea, Ccronouta. 
jajfoniea, Lnicjuipis. 
java', Paraeopidosouioj)sis, 
javatuis, PhilodieUH. 
jueuuda, Oxyt etonia. 
juiiiperi, Pioilnia. 


K 

: Keniies hiiiialayeii^is, 313. 
Kei'iiiieiis wruiiglitoiii, 343, 
kiiapiii, Tiogodeniia. 

I kifjj'tii, CulieoideH [lalloiii. 
i ktebeli, Ceionema. 


L 

Lablab vine gali•^\^;vil, 33. 
lacca, Taelianliii. * 

I laelinca, Ani.saeta. 

I lactleinia, Xyc Uanera.'' 

I hetns, Oxyeairnn.^i- 
i lagersticeniia', Eiioeotcus. 

I lanceolatuiii, Aslerulecaninin. 

Laphygma o.xigiia, 22, 109, 170, 171. 
lusiaiilbi, Leiddosaphis. || 

Lasiodci'ina serricorne, 48. 
latania’, AHjadiotiiH. 
ieaobii, Monuphiebirs. 

Leaf-beetles on j'e[>per, 31. 
i Lceaniodiasjiis azadiraelila*, 312 ; L. malaboda, 
j 342. 

I IccanioruiM, Eucoinys. 

I Lecanium acuminatum, 350 ; L. iuuti>>.‘'imun), 

! 349; L. adersi, 349; L. anti'lesnue, 350; 

i L. amndinarixe, 350; L. aurkulatus, 300 ; 

L. bieruc iatum, 19, 350 ; L. oalopiiylii, 350 ; 
L. eapparidis, 349 ; L. cai^rea-, 3.50 ; L. ( hu- 
datum, 3-50 ; L. cocculi, 360 ; L. dej.iessuiii, 
349; L. discrepans, 19, 349; L. expansuiii, 
348 ; L. faseiata, 300 ; L. furuii( arii, 348 ; 
L. frontale, 349 ; L. geometricum, 350; 
L. gloven, 360 ; L. gymnospori, 349 ; 
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L. Iiemisphaericum, 348 ; L. hesperidum, 348 ; 
L. litzesj, 350 ; L. longulum, 348 ; L. mangi- 
feric, 350 ; L- marginatum, 350 ; li. mari- 
timum, 350 ; L. marsupiale, 349 ; L. meli®, 
300 ; L. mercara;, 349 ; L. montanum, 350 ; 
L. nigrum, 19, 348, 364; L. ole®, 348; 
L. ophiorrhiz®, 349 ; L. pallida, 360 ; L. 
pipcri.s, 360 ; L. peridcniyensc, 350 ; L. 
pers^icffi, 350 ; L. piperis, 350 ; Ti. planum, 
350 ; L. p«idii, 350 ; L, punctu life rum, 350 ; 
Tj. ramakrishn®, 19, 348; Lecannifn, 

Saissetia nigra, 19 ; L. signiferuni, 348 ; L. 
bubtessellatum, 350 ; L. retrusus, 360 ; L. 
tcrfsellaturn, 349 ; L. travancoriensis, 360 ; 
li. vand®, 300 ; L. viridc, 349 ; L. watti, 350 ; 
L. zonutuin, 350. (^S'ee also under Saissetia.) 
Leouwinia indicus, 40. 

Icfroyi, Microbracon. 

Lofroyia castane®, 342. 

Jontis, Brnehiis. 
iopida, Parasa. 

Lepidosaphis ambigua, 300 ; L. beekii, 3G0 ; 

L, orythrin®, 300 ; h. lasianthi, 300. 

Leptispa pygm®a, 25, 53. 

,, rutithorax, 17. 

Lcptocorisa varicornia, 25, 48, 53. 

LuueiiBpis cockcrclli, 358 ; L. indis-ortenlalis, 
358 ; P. indica, 358 ; L. ja})onica, 358 ; 
L. limoni®, 358 ; L. salicis, 358. 
lilacinus, Pseudococcus, 
limoni®, Lcucaspis. 
lincare, Aatcrolccanium, 
lineaticollis, Jlyllocenis. 
lissonota, Microtoridia. 
lituia, Pfodcnia. 
litzc®, Cluonapsis. 

,, Lccaniuni. 
lobata, Tachardia. 
locustivora, Pediobopsis. 

Loncli®a aristella, 171. 
longipennis, Holotrichia. 
longispiniis, Aspidiotus. 

„ Pscudococcus. 
liongi tarsus nigripcnnis, 34. 
longivalvata, Protopulvinaria. 
longulum, Lccanium. 
loranthi, Aunidia. 
loraiithi, Diaspis. 

Lordites sp., 108. 
lorevi, Cirphis. 

Losses caused by insects in India, 10. 
lugubris, Oxycarenus. 
luteivcntris, Arge. 

Lychroais zebrinus, 119. 

Lyg®us pandurus, 169. • 


M 

maclellandi, Popillia. 
maculatus, Camponotus. 
maculipennis, Ch®todacus. 

,, Plutclla. 
madurenais, Nisotra. 
malaharieus, Phassui:. 

,, Phlebotomus. 
malaboda, Locaniodiaspis. 
malleolus, Aspidiotus. 
mangifer®, Cryptorihynchus, 
mangifer®, Lccanium. 

,, Parlatoria. 

,, Plienacoccua. 

Mango -hoppers, 54, 148. 
manni, Cluonaspis. 

Margarodes forniicarum, 339 ; M. indica, 339 ; 

M. nigcr, 339 ; M. papillpsa, 339. 
marginatum, Lccanium. 
maritima, Antonina, 
maritimum, Lecanium. 
marlatti, Phocui cococcus, 
marmoratus, Gastrimargus 
maroccanus, Dociostaurus. 
marsupiale, Lecanium. 
mat bias, Chapra. 
inauritia, Spodoptera, 
maxima, Pulvinaria. 
mcdinalis, Gnaphalocrocis. 

Megachile bicolor, 382.* 
uicgaloba, Chionasiiis. 

Megalommum sp., 365. 

Melanitis ismene, 47. 
meM®, Lepidosaphis. 
vidicerta, Ophiusa (Ach®a janata). 
mollipes, Bruchophagus. 

Mcloid® in Portuguese India, 48 ; in. Madra.”, 
54. 

Meraporus vandinei, 364. 
jnei’car®, Lecanium. 
merione, Ergolis. 

Merionotus sp., 364. 

Mesochorus plu8i®philus, 364, 
mesu®, Amorphococcus. 

, , Aonidia. 

Meteorus arctiicida, 303 ; M. sp., 365 
Microbracon lefroyi, 82, 298 ; M. sp., 
365, 

Microplitis sp., 31*, 364. 

Microtoridia lissonata, 364. 
miliai-e, Asteiolecanium. 
miliaris, Aspidomorpha. 
minima, Heraichionaspis. 
minor, Hemic hionasjiiB. 
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minor, Icerya. 
minuta, Chionaspis. 
minutus, Phlebotomus. 
modesta, Phidodonta. 
monoceros, Eutermes. 

Moftohauimus versteeci, 17. 

Monolepta signata, 108. 

Monophlebus atripennis, 337 ; M. burmeiston 
337 ; M. dalbergife, 338 ; M. leaehii, 337 ; 
M. octocaudatus, 338 ; M. saundcrsii, 337 ; 
M. sLebbingi, 338 j M. tamarmdus, 338 ; 
M. zeylanicus, 337. 
montansis, Haematopota. 
montanum, Lecanium. 
moorei, Amsacta. 

,, Aspidiotus. 

Morinda shoot-borer beetle, 33. 

Mosquito Traps, 219.* 

Muscidae in Portuguese India, 45. 
musSrjendsB, Chionaspis. 

Myiopardalis j)ardalina, 170. 

Myllocerus blandus. 108, 110 ;M. discolui, KS, 

110. 

Mylloccnis lincaticolliB, 17 ; M. undceini- 
pustulatus, 108, 110. 
myristica?, Aulacaspis. 
mytilaspiformis, Parlatoria. 


N 

Naia coccus serpent inns, 344. 
nsraria, Natada. 

Natada nararia, 153.* 

Neculla pollinaria, 34. 

Neolecanium cinnamomi, 347 ; N. crustuli- 
formc, 347 ; N. jjscudolc®, 347. 
Neopimploides sylepta, 364. 
nephantidis, Elasmus. 

Nephantis serinopa, 23, 365. 
nerteria, Stomopteryx. 

Nezara viridula, 55. 
niger, Margarodes. 
nigra, Saissetia. 
nigricepp, Spinaria. 
nigripennis, Longitar.sU8. 
nigrum, Lecanium. 
nilgiriensis, Serica. 
nipee, Peeudococcus. 

Niaotra madurensis, 34. 
niteara, Cosmoscarta. 

Nodoatoma subcostatum, 108. 
noxiuH, Xyleborus. 

Nyctemera lacticinia, 363. 


nyctemene, Euplectrua. 
nyeniitawas, Tetrastichus. 
NynipIiuU dc} 111 IK tails, 23, 47, 53, 
Nyslus cpylankus, 91. 


0 

Obituary Notkrs : P. M. Howlett, I, 3; 
3. L. Mitter, 4 ; (\ A. I'aiva, 4 ; Lord IVal- 
singliain, 5. 
obscura, Aonidia, 

M Pulvinariii. 
oliMilela, Hrlidlhis, 
obtcctus, Ci'hqiluiK, 
occultiis, AspilliutuH. 

Ocnerogyna anianda, 171. 
octocaudatus, Monopliicbus. 
odin.T, Fioriiiia. 

Odonaspiij cannlkulatus, 358; (). imiBltalus, 
357 ; 0. pcnicillata, 358 ; 0. simplex, 357. 
Oodalciis abruplus, 27. 
nlea*, Lecanium. 

Oligonychufl simplex, 168. 

Oiithuphagus bifaseiatus, 236. 
oo])hagus, Turnidiscapus, 
opali n a , To ly n o rrl i i na. 
ophiurrhizie, Lecanium. 

Op/cium mcflrrrta (Acliiea janata). 
ophiu.sa', Tcf nistielrus. 
oreodox®, Pseudaonidia. 

Urgyia post k a, 363. 
orieutalis, Asoliara. 

,, Aspidiotus. 

j ,, Bnichockla. 

,, Parlatoria, 

,, Zamcsochorua. 

omatus, Cero<'OccuK. 

I ,, Phenacocciis. 

ornithocei>ha!a, 

; Orthaeris axaiticeps, 27. 

Orthezia insignis, 330. 

; Oryctes clegans, 168. 
i ,, rliinoceros, 47, lOtl, 112, 127, 

■ oryzaj, Bagnallia. 
j ,, Calandra. 

! ,, Pachydiplosis. 

! Oxya velox, 41. 

! oxyse, tScelio. 

1 Oxyambulyx sericeipennis, 10, 

: Oxycarenus IscIub, 26, 84. 

,, lugubris, 87. 
j Oxycctonia jueunda, 28. 
i oxystoma, Culicoides. 






P 

Pftchncphonis impressuH, lOS. 

Pachydlplosis oryzae, 21, 53, 115, 146, 378. 
J’agria costatipenniH, 34. 
pallida, liCpidoHaphU. 
pahdurus, Lygaeus. 
paniui, Anpidiotus. 

Papilio dumoleus, 47, 303. 

,, ^wlytcB, 250, 303. 
papilionis, Proiopantelcti. 
papillosa, Margarodcs. 

,, Parlatoria. 

P(i 2 )m (Kmmalocera). 

ParacopkloHomopHW java:, 304. 
paradoxus, Eriococcua. 

Parasa lepida, 30, 54, 364. 
parasjc, Eurytoma. 
pardaliiia, Myiopardalis. 
parlatorooidcs, Cryptoparlatorca. 

Parlatoria aonidiformL'?, 301 ; P. artocarpi, 361 ; 
P. atlanlitc, 301 ; P. hlanchawli, 20, 168 ; 
P. r alia tit liina, 301 ; P. caraclU®, 38, 362 ; 
P, c ingala, 301 ; V. cristifera, 38, 362 ; P. 
niiingifcrjc, 301 ; P, mytilaspiformis, 360 ; 
P. orientalis, 361 ; P. papillosa, 362 ; P. 
purgandu, 20, 301 ; P. proteus, 362 ; P. 
pscudaspidiotus, 361 ; P. vateri®, 361 ; 
l^ zizyphus, 361. 

Parwira (Chapra) mathiaB. 
paraane, Eupteroraalus. 
pa, vulua, Xyloborus. 

Passalid Beetles, Distribution of, 212. 
jiattoni, CuUcoidefi. 

PectlnopJwra (Platyedra) gosaypiella. 
Pediobopaia locustivora, 365, 
podronia, Aspidiotua. 

Pegomyia &p., 170. 

Pclochyta astrsea- 
jioUigora, Heliothia. 

Pompheros affinis, 24. 
penicillata, Odonaspia. 

Pentodon bungalense, 17, 108, 100; P. bis- 
piiiifrons, 108,* 109. 
peponis, Plusia. 

Pepper, Leal-beetles on, 34. 
peradeniyense, Lceaniuoi, 
peregrina, Schist ocorca. 
porforans, Xyleborua, 
pergandii, Parlatoria. 

Perigoa capensis, 365. 

Peri«^optiftt)fion (SligmacoccpB)* 
jienuutaus, Dinaspis. 
pernieiosua, Aspidiotus. 
perplexa, Aonidia. 


persicse, Lecanium. 
perticclla, Euzophera. 
pertinax, Walkeriana. 

Phanerotoma sp., 365, 

Phassus malabaricuB; 183. 

Phenacoccus ballardi, 344 ; P. hinutufi, 36, 
344 ; P. iceryoides, 18, 344 ; P. insolitus, 18, 
344 ; P. mangifene, 18, 344 ; P. omatus, 345 ; 
P. quatemus, 345. 

Phidodonta modesta, 18. 

Plulodicus javauus, 45. 

Phlebotomus malabaricus, 44 ; P. minutue, 44, 
Phfjenicococcus marlatti, 168. 

Phthorimaea ergasinia, 170. 

Phycitid cane-boier, 120.* 

PhycodcB radiata, 364. 
pliycodis, Apantclcs. 
phyllanthi, Aspidiotus. 

Phyllochoreia sp., 39.* 

Phyllognathus dionysius, 108, 109. 

piceuin, Alissoiiotum 

picta, Bagrada. 

pictipes, Hapluthrips. 

pilosa, Icerya. 

piperis, Lecanium, 

,, Lepidosaphis. 
plana, Fiorinia. 
planchonoides, Aonidia. 
planiceps, Trachythorax. 
planum, Lecanium. 

Platyedra goBsypiella, 26, 70.* 

Platypodid®, 182. 

Pleurotropis epilachnse, 365 ; P. foveolattis, 363» 
plurnen®, Hypothenemus. 

Plusia peponis, 364 ; P. signata, 364, 
plusise, Apanteles. 
plusisephilus, MesochoruB. 

Plutella maculipennis, 170. * 

Pcccilogonaloe, species of, 32, 
poleii, Walkeriana. 
polita, Anomala. 
pollinaria, Neculla. 

Polliuia ceylonica, 342. 
polygon!, Chionaspis. 
polytes, Papilio. 
pomonella, Cydia. 

Pongamia gall-fly, 37.* 

Popillia birmanica, 28, 

PopiiUa cblorion, 17 ; P, cyanca, 17 ; P. macieU 
Landi, 16. 

poricoUis, Amblyrrhinus. 
postica, Orgyia. 
pothi, Aonidiella. 

PristomeruB euzopher®, 30, 364. 
probosoidaria, Fiorinia. 
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Procometis trocbala, 114,* 122. 

prodeniee, Apanteles. I 

Prodenia litura, 46, 170, 363. 

Protaetia alboguttata, 109. 

Protaetia aurichalcea, 17. 
proteus, Parlatoria. 

Protopantelcs colemani, 363 ; P. trcatonoti, 
363 ; P. papilionis, 363 ; P. btauropi, 364. 
Pfotopulvinaria longivalvata, 347. 
proxima, Apogonia. 

Pseudaonidia fossor, 359 ; P«. irrepta, 359 ; 

pB. oreodoxEc, 359. 
pBoudaspidiotus, Parlatoria. 

IMjeudocamelliae, Aspidiotus. 

Paeudodoccus bromelise, 38, 344 ; P. citri, 343 ; 
P. cocotiB, 343 ; 1^. corymbatus, 344 ; P. 
crotonis (lilacinus) ; P. formicpticola, 344 ; 
P. lilacinua, 18, 344; P. longiupmus, 343 ; 
P. niiMC, 343 ; P. Bacchari, 53, 343 ; P. saccha- 
rdolij, 343 ; P. Bcruhiculamm, 344 ; P. 
thcaecola, 344 ; P. virgatus, 343 ; P. vjridis, 
343. 

Pseudogonia cineraBcciiB, 67.* 
pgeudolese, KeoJiManiim). 

PueudopuK inaria BikkimcinsiB, 347. 
psidii, Leranium. 

, , Pulvinaria. 

Psythidae, 27. 

Pay] lid on Cinnamon, 38. 

Publications on Indian Entomology, 6 ; Mis- 
leading titles and dates of — ,7. 
pudibundura, Asterolecanium, 
pulchella, Utctheisa. 

PuUcid® in Portuguese India, 45. 

Pulvinaria burkilli, 348 ; P. cellulosa, 18, 347 ; 
P. floccifera, 347 ; P. ixorae, 347 ; P. maxima, 
39,* 347, 365 ; P. obbcura, 348 ; P. psicUi, 
18, 347 ; P. tcsscllata, 347 ; P. tliCBpesisr, 
347 ; P. tomentosa, 347. 
punetulifcrum, Lccanium. 
purchasi, leery a. 
pusa, CliionaspiB. 
pusilla, Aonidia. 
putcarus, Aspidiotus. 
pygmsea, Leptispa. 

Pl/roderces toriacdla (Anatrachyntis simplex), 
j, spodocifw. (AnatraehyntiB falea- 
tella). 


Q 

quadriclavatus, Aspidiotiig. 
quadrimaculatus, Bnichus. 
qu&temus, Fhenacoccug. 


R 

Raebionolomyia aranoides, 44. 
radiata, Phycodes. 
ramakrishna?, Cymnaspis. 

I, Leeanium. 
ranaeea, Cyrtiuanthiuris. 

Kaphimetopufi abhitelle, 122. 
repetita, Holotriebin. 
n.>sinophila, Bijwrsia. 

Resobitions of Thinl Meeting, 8. 
retrusuB, Lepidosaphis. 
rhinoeeros, tlryetes. 
rbododeiidii, Cliiouaspis. 

Khyneliophorus fcrriigiiieus, 48. 

Rljys.seuuis germamis, 108, 129*; R. sp., 108. 
RilXTsia resinojihila, 345 ; R, saeeliari, 18, 
345 ; R. theas 34.‘». 
robertsi, Chrotogonus. 
rosa', Diaspis. 
ros(‘Us, Ceroeoteiis, 
ro.ssi, Aspidiotus. 
rotunda, Conllieyla. 
rouxi, Cnathospastoidcf'. 
rub{;n«, Ceroplastos. 
rubroeomatum, Asteroleenniuro, 
rubrofaseiatus, Conorrliinus. 
rubrolineata, Fiorinia. 
riibus, Batoeera. 
rufinianus, Jlruelius, 
rufitlioiax, Leptisju*. 
nifoflava, Holotrkhia. 
rugosa, Aiiomala. 


Bacchari, Heleronyt bus. 

,, Pseudoeoecus. 

,, Ripersia. 

saccharifolii, Pseiidoeoccus. 

Saisseliii nigia, 19. 
salicis, Leiicasi)is. 

Saluria inlieita, 27, 122. 
sa}iindi, Fiorinia. 
saprosniac, Fiorinia. 

8areopsyl lid® in Portuguece India, 45. 
saundersii, MonophlebuB. 
saussurei, Chrotogonus. 

8ecIio oxyECi 42. 

8ehistoecrea peregrina, 172. 

Kchcenobius bipunetifer, 22, 35, 52, 134, 135, 
146. 

Seirpopbaga xantliogastrella, 120, 141. 

BciurtiB, Tanymecufi. 


400 




ScolyUdBC in Madras, 23, 28 ; in Portuguese stebbingi, Monophlebus, 

I Stegomyia albopicta, 44, 184, 192 ; g. lasciata, 
Bcrobicularuni, Chionaspia. j 44. 


,, Fiorinia. 

‘ ,, PseudococcuB. 

scutatua, Cclyphus. 

SCO ret a, Fiorinia. 
aecretua, Aspidiotus, 
ficgctuin, Etixoa. 

f^cuoclia hilanga, 32 : S. diascoieje, 32. 
aeparata, Hcniichionaapis. 

Seriea niigiriensis, lb, 
serieeipcruiia, Oxyanibulyx. 
scrinopa, Nephantis. 

Bcrpentinus, Naiatoccus. 

Rorratua, Degonctus. 
sorricorne, Laaioderma. 

Sesatnia cretiea, 169, 

Seaamia inferens, 120, 141, 145; S. uniformia, 
141. 

BotitUna, Eurytonia. 

Bcyehellai'um, Icciya. 
signata, Monolepta. 

,, IHiisia. 

Bigniferum, Lecanium, 
sikkiincnsis, Pseudopulv inaria. 
simile, Alissonntiim, 
similis, Fiorinia. 

Biiui)lex, Anatraeljyntia. 

, , Chilo. 

,, Odonaspis. 

„ OligonychuB. 

SimuHum striatum, 44. 

Siphonaptcra in Portuguese India, 35. 

Siricid, from S. India, 31. 

Sitodrepa sp., 364. 

Sitotroga cerca!ella,.47. 

Bocialis, Conchaepis. 

Bolcnophoroides, Astorolocaiiium. 
soy cl la, Gracillaria. 
spathulata, Ischnaspis. 
spatulata, Aonidia. 
sphenarioidcs, Colemania. 

Splicuoptcra gossypii, 25. 
spiculata, Chionaspis. 

Spinaria nigriceps, 30* ; Indian species of — , 
30. 

spiiucomis, Hoplocerambyx. 
spinoraarginata, Gymnaspis. 
spinosissima, Aonidia. 

spodoctha, Pytoderm (Anatraehyntis falca' 
tella). 

Spodoptera mauritia, 46, 52, 60*, 366. 
sfcauropi, Protopant clcs. 
fitauropus alternusi 35, 291, 364. 


stollifera, Vinsonia. 
Stenachroia elongella, 16, 
Stigmacoccus ferox, 338. 
stigmaticollis, Calandra. 
stillata, Anatona. 

Stomoceras ayyari, 30*, 364, 
Stomopteryx nerteria, 54, 365. 
striatum, Simulium. 
strobilanthi, Chionaspis, 
Sturmia bimaculata, 68.* 
subcorticalis, Chionaspis. 
Bubcostatum, Nodostouia. 
sublsevis, Hcteronychus. 
Bubmetallicus, Amonopbadnus. 
subtessollatura, Lecanium. 
Surra and Biting Flics, 222. 
Sylepta derogate, 364. 
sylepta, Noopimploidcs. 


T 

Talmnidae in Bababuddin Hills, 37 ; in Por- 
tuguese India, 44 ; connected with Surra, 222. 
Tachardia albizzi®, 340 ; T. decorcUa, 340 ; 
T. fici, 340 ; T. lacca, 253, 340 ; T. lobata, 
340. 

Tachina fallax, 68,* 
tamarindi, Aspidiotua. 
tamarindus, Monophlebus. 
tamuhiB, Aiolopus. 
tantilus, TriphlepS: 

' Tanymecua hispidus, 108, 109. 

,, indicus, 109. 

,, sciurus, 109. 

taprobanus, Aspidiotus. 

Taragama dorsalis, 363. 
taragamse. Apantelcs, 
targiomopsis, Aonidia. 

Tanicua theophrastus, 172, 

Telenomua colemani, 363. 
tentaculata, Aonidia. 
tenuinervella, Hypsotropa. 
tenuisaimum, Asterolecaniura. 

Termea convulsionarius, 331, 

Termites in South India, 312.* 
tessellata, Pulvinaria. 
tesseliatumj Lecanium. 

Tetrastiehus ayyari, 22, 365 ; T- coimbato- 
rensis, 22, 365 ; T. colemani, 363 ; T. nyemi- 
tawas, 21, 365 ; T. ophius^e, 363. 
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these, Aspldiotus. 

„ Eriochiton. 

,, Fiorinia. 

,, Hemichionaspis. 

,, Ripersia. 

,, Tachardia deeorolla. 
thesBcola, Pseudococcus, 
thcoplirastus, Taruous. 

Theretra alecto, 171. 
thespesiae, Asterolecaniuin. 

,, Pulvinaria. 

Thrips, 372. 

Thysanoptora, 40. 

Tipulidsp, 108. 

Titles of Publications, Misleading, 7, 
Tobacco Pests in Madras, 54. 

Tomato Flics, 21. 
tomentosa, Pulvinaria. 
torrentellus, Chilo. 

Torynorrhina opalina, 28. 
Trachythorax planiceps, 39 
transparens, Aspidiotus. 
travancoriensis, Lepidosaphis 
trifasciatus, Haplosonyx. 
trifenestrata, Cricula. 
triglandulosus, Aspidiotus. 
trilobitiformie, Aspidiotus. 

Triphleps tantilus, 90. 
tritici, Tylenchua. 
trochaia, Procoinetis. 

Trogoderma khapra, 240. 
truculenta, Bactra. 
tumida, Fiorinia, 
tumidiscapi, Aximopsis. 

Tumidiscapus oophagus, 42. 
tumidum, Asterolecanium. 

Tylenchus tiitici, 109. 

u 

udagamae, Asterolecanium. 
uncinati, Aulacaspis. 
undalis, Hellula. 
undecim-pustulatus, Myllocenis. 
uniformis, Sesamia. 

Utetheisa pulchella, 170. 

V 

vandffi, Lepidosaphi.?. 
vandinei, Meraporua. 
varia, Cyphocera. 
variabilis, Hypera, 
varicolor, Anomala. 
v^tricomis, I^eptbcorisa. 


varicosa, Chionaspis. 
vatoriff, ParUtoria. 
voctabilis, Hruolius. 
velox, Oxya. 
vonosata, Diatrjea. 
versteogi, Monoliaiunius. 
vorsntus, Adorctus. 
vianiin, IFodn tenues. 

Viasonia stellifera, 347. 
vircscens, Cernplastmles. 
virgaliis, Pseudoeoeeus, 
viride, Lccaniuni. 
viridis, Aonidia. 

,, l^seudoeocciis. 
viridula, Xezaia. 
vitis, ChioJiaspis. 

W 

Walkcriana cinerca, 338; \V. ooinpaetn, 338; 

W. ciipliorliia', 33S ; W. (longer, 338 ; 
pnloii, 338 ; W. pertiaav, 338 ; VV. xylije, 38, 
338. 

Wallacea dac tylifera', 17. 
watti, Lecaniuiii. 

Weevil cane-borer, 119.* 
wroiightoni, Kerniictis. 

X 

xanthogastrt'lla, Seirpophaga. 

Xiphydria, Indian species of, 31. 

Xylebonis biporus, 23; .\. eottipael us, 23; 

X. iioxius, 23; X. parvuliis, 28; X. per- 
forans, 23, 113, 132. 

xyli®, Walkeriana. 

Xylina exoleta, 170. 

Xylotrupes gideon, 109. 

Y 

ypsilon, Agrotis, Brneojiid parasifo of, 1.77. 

Z 

Zamesochorus orient alls, .301. 
zebrinus, Lychrosis. 
zcylanicus, Mnnophlebus. 
zizypbu.s, Parlatoria. 
zonata, Antonina, 
zonatum, Lee.mium. 
zonatus, Chsetodacus, 
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